AW02-0862-1US 



REMARKS 



A Substitute Specification and Abstract is submitted herewith to place the case in 
better English form. The Substitute Specification and Abstract contains no new matter. 
In order that the examiner can satisfy himself in this regard, also submitted herewith is 
a marked-up copy of the original Specification and Abstract from which the Substitute 
Specification and Abstract was typed. 



Dated: December 29, 2004 

LORUSSO, LOUD & KELLY 
3137 Mount Vernon Avenue 
Alexandria, VA 22305 

(703) 739-9393 




Reg. No. 25,814 



11 



BT12 Itoc'd PC77PT0 2 9 OK 2004 

At' TV M AT' C TXAMHi&lOV 

OMji HI. 

Technical Field — — 

Thie present invention relates to an automatic 
transmission -monntcd on - a vehicle eiid^ru» - forth -, and more 
specifically, it relates to f hr nnnnt rnrt i nn nnn f i gn r nt i n n — 
— erf an automatic transmission wherein multiple speech iovolc - 
are made passJfbleJby ena fa-l- ing inputting reduced^rotation 
into one of the rotate** components of a planetary gear unit. 

Background Art 

Type *5 cartVenfto^) 
^&sft©^a44 y / ■ the-jfe- io -known an automatic transmission 

incorporated m a vehicle^or the like w - hi^eh comprises a d'T^yy 



planetary gear unit with two rows- of linked planetary geai^v 
3 teea/icS unltc^Arck reduced - 

and ^planetary qearjf t&e&r can u LTL pi*fe^Ji£du cecT xa£a£?en who^e4rft 

the rotatio^ speed of the input shaft ro reduced (for 

example, see Japanese Unexamined Patent Application. -^/-^^ ^rV'</^5 
Publication No. 4-125345) . - Thio a r±rreiree, for example, six 
forward speeds and one reverse speed, by enabling input of 
reduced^rotation from the^/planetary gear^via a clutch to, 
for example, one v rotapwi component^ of ^ planetary gear unit, 
•^afa tos. four- rotation e omponcnto. Further, in the case of 
fourth speed forward, for example, when the rotation of the 
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input shaft is input together into two of the rota friof* 
components of the v planetary gear unit, tjiis fourth speed 
forward can be become 'directly coupled, with Mrotationa the 
same^as the input shaft. 

The above-described automatic transmission comprises 
two clutches for inputting the rotation of the inpu t shaft 
into two of the rota tion components of the aforementioned 

t $<Z CO Act Un f'f 

planetary gear unit, and a^lanetary gear'for outputting the 
reduced rotation into the rota«fe4e*i components of thio - 
planetary gear unit. However, ir n t4ie nsveri t — Ctratr those two 
clutches or the >feil servos that control fc^-cnc/agffng o£ 
- those clutches are configured between thevplanetary gear 

unit? and the planetary gear , the -memb^- r for transmitting the 

S&<SL£xl -rL>e fecund 3 rxfT-atry/ 

reducecrrotation of %- his planetary gear "'to t-ho rotafrdTon f ~y / 

components of the/ planetary gear unit becomes long ijx the v 



The-«fwrb that transmits the reduced rotation fe ooomi - ng — ■ 

y-A*T ntfbfi'a*? ^jjj* high ^ , , , 

it transmitting 1 ^ ' frcMPf g* torque <JJi 



- lon -ff means that the un_ _ 

elongated, aftd v an elongated ^aember i Lfldb tan withstand the 
large torque require s- provi - dino - a relatively thick material 



.. that i - c- elongate d, ^prevent-w^ a > compact automatic 

transmission. Further,^ the weight of such a member would be 
^ heavier , "3rt4 not onlyVWetWr* a lightweight automatic 
transmission be pT&vmrV&} r but* inertia 




would increase, reducing the controllability of the 
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^shock -©i^speed chang^i 



automatic transmission and v shock -©* x speed change ^ woutd 

Further, for example, in order to engage or /n-G - ongagc 
the reduced /rotation output to the^planetary gear unit from 
theVplanetary gear, a clutch or brake must be provided. In 
the case that a clutch is provided, this clutch and the 
above-described two clutches, 4^==o^ cxl^w o r d-a three clutches, 
are necessary. -fe-*gefhei?ei-, ya clutch^ ha^^a^^«m--steaped-- 
- ^rembcr^ clutch drumT"~that transmits the input rotation to 
friction plates, and therefore, for example with a 



problem such as relative rotation, .sirpp±y±3agr oil pressure to 
the oil compartment of the . ojA^rassaiXB servo of the clutch 
must be supplied from the mid-section of the automatic 
transmission. . r ^^Tidn^ 

However, if -those three clutches are ^©-n-M-gkas^ on one 
<3)03,\ side -kxz l ^it^rjiixej^ of the planetary gear unit. 

for example,* oil lines for supplying oil pressure to v three 

hydrjtullc^ yrtujftx. Provided 

proo - oure servos a^e—ee^-feR^t-ed in triplicate in the 

mid-section of the automatic transmission - for example ", and 

the configuration of the oil lines become complicated. 

Accordingly, the object of the present invention is to jSofae ~p< sbov* 

e*fc5 kv provid^an automatic transmission with a first clutch that 

• is located between^^fche planetary gear^and^input shaft - mid 

MH*e^^u4=r— j?e^Hr^ , and a brake * bh a L rs i crpa-kJ.-e" 

^*erf fixing^£i*e rot affile* * - f ' fexjanc g component/, on one side of ^file 
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planetary gear unit io/Vi/ke^'B^^ and with a 

second clutch and a third clutch on the other^side of the 5€c&ijdL 

planetary gear unit^ka— t he racial direction — asfrd—ftonno ?o*hrf? 
-the piobluma iiiuilLlOiied oLuvlt. 



-the present invention aooordin - g to Claim 1 is * an 
automatic transmission comprising: an input shaft that 
■ rofeatcG -J aafi od on - the output rotation of a drive source; a 
rodueG?ng y planetary gear ^comprising an input gotat ion 

component that can input the rotation of the input shaft, a/} iy)\€rm tc - a 

<^ntpo«e*T Leafed 
^o^a-t^Q^-X^r^ri ^ -uo i i ipuirguL ~ L frair^g-rxe a— feh-e— pe^ta£4refi a 3?oduced » <4 * c S I zr 

• luLa^JL faa r component- that'^ coR " reduce rotatriiw speed based on ro?^ h6*\j 

, th Q r^t,a4=4**Tv- q# the input ^e^a^is«- component tmcPthe 

rntnfjon fi xi ng rnmponrnt ; engaging means for operatin g the 

rotation of the input r - otat - i <m-component or j^Pe rotation of 

the rof.nt i.on £ i ^i.ng component; a ^planetary gear unit 

comprising first rotation r n mpnngnt and -a- second iwtaliOiT 

Tr mponcnt- and -a* third v r^- t at i o n com p on e nt and»a - fourth — / JP^ 

rot a t irm ^mprtnrnt f or • inputting the reduced - rotation"*e£- the 

rotafc*e«-~component#; a first clutch^ for linkinu the 



i^*e«.-~componenty; a first clutch^fqr 
input shaft and the second sotat^on component oo ^ as to bo 
^ t'^[i^ fa -L^ ri-Ls an yvg-i ng : a second clutch for\ 1 inking the 



input shaft and the third rotation CQinptmefrt n o n , n fg b n 
i^opete-3re--^ , --d f irs , fen i y dy\mg ; and an output member for outputting 
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rotation- 



the rotation of the fourth rotat ±bn oompori u iit-tv «tto drive . 

whee l trQRomittr rrrg-Tde^Ge^ wh-e^ea ay at least five forward ' prwat^ 
speeds and one reverse speed % can kc HSQhicvod ^ilftd r, ^he first 
clutch and the second clutch can -b e engaged together while 

fourth speed forward* - and wh^o - m phe^planetary gear^and 
the engaging means . are - configur e d - on one^side in the -axiai r" 

j<cond , ujk:U 

^xrmrfeieft of the^planetary gear unitfr <ind wherein the first 
■ e - lutoh and ' tho second clutch are oonf igurod on the other 3.y»2J 
side in . tho aaial ■diroofci.oir of the^ planetary gear unit^L and 
whe- rci - ^ the output member is -e^rs^&ed* between theVplanetary 
lit and M:he tuQueiuy ^planetary gear^and the engaging 



gear unj 

means. oJ ^ ^ 

Accordingly, ^uar automatic transmission 1 be provide^ 



- tha - fr ' will achieve at least five forward speeds and one 
reverse speed with direct coupling fourth speed forward^ 

. wh - ilo for- e - xam p le , compared to the case wherein two clutches 
are eonf igui f cd between the ^"^ary gpar nr ^ H fefre-planetary 

gear unit^ the p la nQf n ry g nn is - and - t - ho ' planetary gear unit^ 

j0car7W r" 

can be ^ eonf igurod close together, and the transmitting 

member for transmitting the reduced rotation can be made 
relatively shor Therefore, the automatic transmission can 
be made compact and lightweight, and further, because the 




inertia (por ce ^ gg^lnertigf/ can be reduced, the 
controllability of the automatic transmission ean be 

;> 

improved, and the occurrence of speed change shock £j3uz~be 
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reduced. 



Further, due to the output unit being oonf igurod <±i r-the ' 
. j Second ' ...,;•/ 

axial' ))&9rr'e , ctioT? between the^planetary gear unit and the yt'rS/ 

(;reducin^ planetary aeayry and the engaging means, the output 

unit can be ^Conf^gu£^€i in approximately the'/center ± - «u-fe ke 

^>^^ra3>^lr*HCi^ire» of the automatic transmission. f*br-^xampiS, 

*-W . w,^ 

when the automatic transmission is mounted on Jth-e vehicle, j«v*# 
\t gfr eied ' S ' y in 3izu LowaiLfe oneVdirection e-f Hrre ax is 
.^^aj^frd^^rax^Jf^^ 

because the output unit is mounted -t©~*ma^efr the drive wheel 
transmission mechanism. Because of this, particularly in 
the case of .aft FF vehicle,. J&fte interf erence^J^wSrd the front 
wheels is reduced, and the mountability on^a" vehicle c^x^oe 



improved, ■otrefe* the steering angle baiftg greatly improved^ 



T5* 



j Thg^ present inventi^^ Claim 2 is 

v conf igured^'dtfi^ a *-£ifrst brake 

^ " v cafjable^-f ixirTg : *=^ comppnent . 

GOT&±qXT£G^ engaging means j^r a first clutch 

located between the input shaft and the input £ e^ ta - tion ^ — 

component^, and/a first brake ca pablO "- of rixi ^q the ^e^-a-kiofi ' 

J^c ^i^fL^lutck \t defied To **i*5* 3it~<>i*3*iVe(y 

§3rx^. ng cORtporrgiTj> . y <T CT / 

f/*uj To ni€<l*Om &P€Cas> • 
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mTiy^rp^ 1-A thn p-mu* wherein three clutches are e onfij^Luro d. 0 it* $ >y Z*r 

ir unit , v the ^cous - fe - 
Kyjr* v i/^ JieJ <> * 
ie V sil - pro c& urc se 



on one side of the planetary gear unit , v J:he ^cojiGt ruction of 



an oil line to provide oil to the ¥>il - pro c& urc servos for 

these clutches -e a*i bL^flfcfgl^ easily^ .-and' the manufacturing 

process can be simplified and the costs brought down. 

Further, since the friction member^and ei £l " prg ; » swpe servo of 

the thicd clutch can be made smaller, it can be < son£ igurod — 
rs<i 'a Ky 

on the^inner Liiuaiuf uien©^ side i ' nHrfr e"~r a d ial riir Q otioir of 

the second brake, and the automatic transmission can be made 
more compact. 

The ~ pr e s^-t — d^^e^-fe^oh accordi! 



~.coh£tep*x&cL^ engaging means a third clutch 

located between the input shaft and the input ieefr at r oi f 
component/. . . ' - J I 

Further, 4 three clutches « will be oo^^i-gwred, 
compared to the case wherein three clutches are Gonf^gui ^ g d- 
on one side of the planetary gear unit, the construction of 
an oil line to provide oil to the oil pres&u - rc servos for 
these clutches can be made easily, saar^ the manufacturing 
process can be simplif ied^and the costsVbrought down. 
Further, since the friction member and ©»M txr&s&tte serm ol 
the thi^d clutch can be made smaller, can be cpxr&& * 

■ e^yfebe^a rnffeg. 6 A ^ e 4 ai iif-4j'io uc e ■ 5 l ide * i U- n ii *Ltfg w ?^l^^ airoGfa l i g m ' of 
the second brake, and the automatic transmission can be made 
more compact. 



' 8 " 

-Jrhe present invention according to C ln im J S comprioM a 

fat- rcffary letx&rtf ujfack >~ec£ 

second brake - capable of , fixing the first rota^on compon»f rfc 

/-whererrri the -retftrced rotation is input s wherein the second 

brake and the third clutch each j& ompri - oo a - friction member^ 

and i-' fe -pxc luwr e servo for p &cftirig the friction member-^ 

rSXid^Hke^^ friction member^of the third clutch Jsf l**zf*d 

^4&f>^GS&d^n-^G^ a - ide - in-tha radially ojftttsfd 

-44x ^ct:ion of the friction member^of the second brake. 

y Accordingly, the third clutch is between the input 



shaft and input t ob< ?^f ^ component, whereby the load on the 
third clutch can be reduced as compared to arrangements 
wherein, for example, the third clutch is between the input 

component and first xotatipn component ^ e**d fher&j<3 ^ 

-fAe third clutch can be made more compact, so the friction 

. its ky<Jr-3u/7c S&rVQ 

member^ of the third clutch and - fchc oi^r ^ >u r vu Lh cy: o c r f can be 

reduced size, allowing p - laGcmcn t on the Y inner 

oircumforoa.ee side fe foo — ■ rac^ira ^-d^^^feraron of the second 

brake, thereby enabling making the automatic transmission"^ ^ t n *dc> 

more compact. 

H/\rtrtrh~'T^ "iffr e 

may ^IT 5 ^ < 

third clutch ic GSnfiyuied between the Y (reducing} planetary 

gear^and the output member < ^^trwei«' the drum member of the 

third clutch i?s? >"Coi>6igurod co ac to openCtoward the 3?e€k*errrg- 
uniT 



planetary gear. / - / / 

The present invention accordin g l u Claiii r^ 
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^^^arf^H?^^ a linking unit for linking the rji 

^e^BCTd' rot cit i nn -.component and the first fr ototioifK nQTnpnnp fflfcr ' 
n^ire^eifi- the third clutch Ls configured on theV inner 
cfePCUBifoxonoo side of the linking unit. 

~-W±£]^tJbue~p^^ eof^i^g-^^-^^4m^§> ~£h e 

-o il proccurc servo of the third clutch is u con - f igure r± on the 

input shaft.,^ st3 ao to - communicate with an oil path p- rovided* / 

Trot* •Hir&tgts ih 

^ter the case an oil path provided >o the input shaft. 

third clutch compr - ioco -a friction member and -j-n- tf-il — 



_r pro - cfouife r ^iiy " Lhis friction membei^ wherein the oil 
..pce g - aur-e servo is c onf igurod on the oppooite side of the -tricUon nKL*<***> 



Dfrpj&Tc 'Ike. f;r/T °»jt 

^^ redueifig ) planetary gear y j_ - n L hu axial " ' dii^cotion as - to tho 



<L liC"iiiLiuu membcTf ^and who - ro - ki - a drum member -- cCTre lrrn^t 

cylinder ; of this 0A1 pros cur e - servo is linked -w-a-Hr the input 
shaft . 



^eftfegt^ee d - w - i - te h fhe first brake / 4)ohf - i gur^d on the opposite 
^^fe side i- n - thcr, Q uial - direot^Lof f of the^planetary gear unit pf. 

the - reffuoing . planetary gear) whuieiiv L - lie " Oil/prcjour-c servo 
<Q^^e--#i-T^s±^lTrG k c -i s— prro vlT hs r d ■ t o the case. ^ , 

The present invention according Uo CteLllU 11 iu 
j w u *if igured c,ompM.oiny a second brake on p ri ori- of fixing the 
first Eeto LiUU cump u u^iL wli Lic i - n the reduced^rotation^ 0 
^ft ^tr t: the rein the first brake and the second brake each 
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friction member and on oil prn??nro servo for 



the friction membetf- jaod ■ whorom *the Q&l pxcjiu T d " 
servo of the first brake ic ' gfonfigu 



ic conf igurod -on the^ifme*? 
ciroumf orcncTD side a - n the radial ■■■■ da^roGti - owi of the ^oirL 
»prcoourg servo of the second brake, and the friction membe^ 
of the first brake meshe^f wither member^extend o^^om - 
between the oil pjrcooui ' c servo of the first brake and the 
■ eaQ prr?n?wro servo of the second brake. 

Configured compi-ioing a second brake eepab- lo of- fining - the 
first w^4 x^Q^<X5^ leducfc i d luLa 'L i - en - is -* sJ 

i ^ip q fr, ' wherein the engaging means isr configurod in o r ' 
U^sujw^ff —i^fr^i^ — laHl"?!- x lirretrbare ^ on J: h s--4-n-n-e-r 



■XUr^e aii r lere - n G e - jida of the second brake. 



/ *^JIifee--pT^erTt invent^^n^ax^ 

££d-gu-r e d' ~s ot?ir-t*rat^ bhe^f i r s t^cisrt^hrdSTrTAtt 
_ ages^at . a^xeJativel-y'-slew^o^medTnii 




^Ac co r di - ng 1 When fri wif ffl * first clutch is released at a 
relatively high speed tuuin L or <>t) ' the reverse s^eecMwel, 
•for ^GU^QT 1 y the unit connecting this first clutch and 
second gQ- tot/on ffomponc i aE^^5^fr "' ^Tr v rotating at ^ relatively 
high rotation or'reverse g flfeafei c m , whilo there may be cases 
wherein the transmitting member that t ransm its the ■■ roduoc.eT 
rotation from the^planetary gear^ roducco ^ration speed or , 
is fixed, and oomo creooo roa ^ ^ - ooour whoroiri t h e rfcvol - utiorr * 



- 11 - 



■fa 

di.ff nrnnrr thnrpn,f may Hnr^trrrgp- However, because jt&ifs 
first clutch is located on the o p goo - i rt-e- side of the S€c*oK 
planetary gear^v*a tf the /planetary gear unit, that is to say, 
the unit with a relatively high rotation or reverse 
rotation and^unit with >f dedm:e^ rotation (particularly 
the linking member) can be ge nf ic f uirgd apart^ and J compared 



with the case wherein for example those units are eonfi-y uiB(T 
in contact ****** a multi-axial ■ oono - tfguoti O Ti , ^e Y decrease^ z' 7 
efficiency of the automatic transmission resulting from the 
relative dotation between ^ffc members can be prevented. 

tti&faf-4& fa^i9 ^ ^ a - eoorc l iiig to - Glaim- 1 4-, th e- 

first clutch «efrtp*=t=s^5=a» friction member, &sl* £x\£. pr^grs - u - r y 

**£**ej -rut < 

servo that pi n cyju!&aGG -. fr*raD friction member, *a drtrirr crmrt 
.„^^^*»-rrs-~crcnTS^ with £Tfe-^o jJ pres s ure acrvo, 

and a hub*w «j s ^a^ unit io linked with the 

shafti/aa d^he^fruL) uiur t is linked with the second orotatiern 



v„. ... 



^onf igacftd - s n rdi - that ^the linking member that links the 
speed t-JTzy • ~ JF'rsT unit cu:7n 

reduced^ wild L-L g jfr' componenfc of the'planetary gearV-eft4 the 

first rotation- component of the^ planetary gear unit, i^uj^t-J cfyikc J 

■nrflT£uo^ly"~'T±^ pass*»g througTy^e^^ circumference of 

the output member. 



.compricoe a differential unit for outputting rotationT to 



The present invention ^r^r^-n^ +rf CJ^a^npgS further 



driv*«r wheels , and a counter shaft unit #©5 engaging the 
differential unit, wherein the output member is a counter 
gear meshing with the counter shaft unit. 




nfigured such vhat wherei'n, in a speed line chart 

X Z 

iMustrating the revolutions of the first, second,/third, 
and fourth rotation components with the vertical axis, and 
the gear\ratia/of^ the f irst , sfecond, third^/cind fourth 
^rotation components with the horizb-Qtalyaxis ii 
^corresponding manner; the first rot^iioc component to which 



in a 



the - reduced rotation is input is/'positioned\at the farthest 

v \ / x 

edge in the horizontal xiire^t ion, with the thirdsrotation 



/ 



mponent, the fourth rotation component linked to ti 
output member, and .the secondp^etee^tr i i ui i " Cumpr^ fL^irr 



/ 



■ conf igured ^ ouch that ^he planetary gear unit is^a multiple 
type planetary geai!\ e^uipri^ ' ^ng /a first sun gear, a long 
pinion which meshes with the first sun gear, a short pinion 
which meshes with the long pinion, a carrier for 
rotationally supporting the long pinion and the short pinion, 
a second sun gear meshing with the short pinion, and a. ring- ^ 
gear meshing with the long pinion* u i foO 'P o ir r Vthe first 
£ q t a t i cm e g mp one n t is the first sun gear capable^ f r«<^' v/ 
inputJjyjtfjjf the ^Stteood* rotation $p the acduocd ' gQtatio nX I 
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o utput moans / and which 4e - capable - ®f bein g- fixed by the 
- Ectaiffcing of the se cond brake; and wheroia the second 
* rotation -- oomponeftt - is the second sun gear e cipab l e erf y 

a 1 t , ***** 

input$£f|p rotation/^of the input shaft by «fefee> engaging °£*f* 

the first clutch; and who radii the third & or r ap<ior\ - coroperreT rt: 

^ of 
is fcb€ carrier capable ofMnput/^jrf^ the rotation^r of the 

input shaft by «teJ?e engag***g- of the second clutch, and which 

*lf 

is c ap-p-bl o*t> C- bo 1-i rg fixed by $&€T l v& i i n i i iij of a third brake; 
and wherein the fourth ro La tere ri c outpefte^ is the ring gear 
linked to the output member. . 

T he - pr^cnt ainvontian a cc ordi ng fefi^faaa - 19 la 
^ee ^iguHPGd whe r e Us-n , in ttte first speed forward, the first 
clutch a»o ongtiigod and the third brake ^-^«ul^iR e d ; a«d* 

in 15&£ second speed forward, the first clutch Ars* 
^jmgngrd and the second brake i-s — gejymed ; s wwi ^rtibhWll-i , in 



third speed for ward , rotation is input to the _ 

rotary * (<*"le*~r cf&z^Z&Uj ^ot^ry coinfoneL^ 

first i^o-ka- tfon Gefflpofteftt from the reduced' rot - ation ^ut - pir tr 

■ moanc , and the first clutch is engaged; and whorci - ay in 

fourth speed forward, the first clutch and the second clutch 

are both engaged; -aasfeflfroroin; in fifth speed for ward, 

roduocr d 1 rotation is inpu/t to the first r e r fe q t -- kO n — eom -pefte^ 



input to the first 
a***l*r*Jkjj r~*Tary ^tn z^^t 

from the ge#acH d - ro - tc r bion output melrrrs, and the second 



clutch is engaged; and-wteo=siE3> in ttSfr sixth speed forward, * 
the second clutch i n rig pgr d and the second brake iss u O 
leLaiu^; and -*$fagJ0*p& t in 1*©- first speed reverse, reduced Sj^J^<( 
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irst rotair ^ n c omponen t 



rotation is input to the first ro t^lrgon o ampunen t from the 
roduoedSrotation output mean* 2 , and the third brake is 
pe t\>in£d ; whereby six forward speed It* u ' Gla and one reverse 
speed 3re**e* can be achieved. 




b^- first embodiment ^Fig . 



;ransmission 



Brief Description of the Drawings 

Fig. 1 is a schematic cross-sectional diagram 
^JLjr^e^-a-' biiiu an ao ^mairixrHrr an^mis - s ion dcvi i ^ e of.an 
automatic transmission^^e- cl-ating to) J L* 

t ^ ^ v 

2 is a ^Qperation^-^cable on a**- automatic t 

^ 9y^ 

*re±al>iftg— ^® the first embodiment, Fig. 3 is a speed line 

diagram of ^EC automatic transmission ^ol - ating ■■ feo ^the first 

\^ ^ ' <zoO 

embodiment /Yrig. 4 is a schematic cross-sectional di-a-g-E^am 

^jr lluafcrcitii^ g an automatic transmission dcvi - oc of arr 

,^HrQma>ti,c ■ t r aja^mi-^^^n—re-lc^Xa^ to JJae second embodiment^ 

Fig. 5 is a schematic cross-sectional <^og-3K>m--T 11 u s L i 'd torg^ # 

y an automatic transmission device or - 1 an duLumdL ' J^^ * 

- *^aTrsTrrTB"3'ion~ re^irirF^Gr-te-j-ttt'e — tH'i'rd effi£>^i-rae**fe7 ^Fig . 6 is a 

op^j LJSa^jr- table of e m automata* 



the third embodiments Fig . 7 is a speed . line diagram of ari_ 
automatic transmission relating - to the jihird embodiment ,'^Fia . 
8 is a schematic cross-sectional -djra-g ^cani . -Llluot ratin g an ^ 
automatic transmission d-e^ i o c ■ ■e ' F a 1 1 r ^^t^@mB-M-e--fe^a-n^ mi-s-s^-oja- 



■^e^-trrrg^fro — tfre rourtii— embedimeftt, Fig. 9 is a oporatiuaal " 

table of aff automatic transmission aeJLatia^to the fourt-h- 
A • 
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embodiment, and Fig. 10 is a speed line diagram of an 
automatic transmission ^^^irrng to the fourth embodiment. 

-B^s-tr- Mede for 1 C HTYy l Ti g OT TT^rtg'Tmfe^ 
^First Embodiment^ ^ 

4^ first embodiment ^ rclateng to the present invention 

i^tfl refer***** & 
will be describec^£^4ri©w^ Fig. 1 through Fig. 3 below. 

W±q~. — tHrs—a-^gc hema L ie cros s 3 e cti - on : a ±^dr± egrartv il l ustr ate 

he automatic transmissloi^de'vdce of an automatic 



transmi 



V 

i s s m 



on relating to the first Embodiment, F£g. 2 is a 



operational t v atpe of an automatic transmission relating to 
the first embodiment, and Fig. 3 is a sp£ed ll v ae diagram of 
gn ^tf-nmftTE^ rela ti ng r to j yi^^Mrrst^-embodl'-me nW 



-fh< 



the first 



automatic transmission *=e±a£nM= 

0§ 

embodiment ^ aooo - rding to the present invention -**as an 

^^^i^tr^e— fe^J^fflio o i on - d ecree— 3rr as illustrated in Fig. 1^, 

- This- is particularly favorable for am FF (front engine, 

front wheel drive) vehicle, and has a caocffi comprioiJi -g=^- 

ho.using not illustrated, and a transmission case 3^ 

^aa# Within* housing t a a s fr is e®T\f4rqVFF e& a torque 

, Tin* 

converter, not illustrated7g** 4£h4n - t h±s transmission case 3 
— rs* COTTftgr r r ed an automatic transmission ^ evi - oo li, a counter 
shaft unit (drive wheel transmission mechanism) , not 
illustrated, and a differential unit (drive wheel 
transmission mechanism) . 
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^JgbZg' torque converter is c an f igured-, for example, -eft— 

the axis fe&a^ k - io - centered on -a&r input shaft 2 of the 

automatic transmission device li, which is on the same axis 

as the output shaft of the engine (not illustrated) , and 
-/-Ac aha cc^fereJ „ * 

J^arS automatic transmission dE3Z±cs> li is -eefi^r^ttred-ori the jgfrS 



output shaft, e - f- t h is - s ft^-rrre-? — arfi—e^hpr^wor^^H-re axis ttVSZ 

L&^eeft^exed on^t h-fi — irrrptrt Fw^^7 "^h"e above - 

mentioned counter shaft unit io configurod orr a counter 

imHI iti arrayed 
shaft . (not illustrated) -©ft— e** axis tfei^ - i - O 1 parallel to the 

input shaft 2, and the above-mentioned differential unites' j 

^ r .-<ge B i f igurcd so ' QG ■ to has a lateral axle, not illustrated, -eft- & 

— aft axis tha^t i « o parallel to v ^ - hio counter shaft. 

TlnC 

• Nojpt , -the automatic transmission ^ov i co li of the 
-^ia-feeine^TrTralTsi^^ first embodiment will flObJ 

be described^ with reference to Fig. 1. As illustrated in 
Fig. 1, the automatic transmission dovioo li comprises a 
V planetary gear unit PU and a^planetary gear^PR on the input 
shaft 2. - T^ii e planetary gear ^unit PU is a multiple-type 
planetary gear^f" which has a sun gear S2 (the second rotaQ^m 
ee mpon enffe ) , a carrier CR2 (the third rota tion comFiQ ftgcpfc ) , a 



ring gear R3 (the fourth rota tio n - c em p o i ig La=t) , and a sun gear 
S3 (the first rota tri^ oomporicnk ) , as the four rota tion 



that meshes with a sun gear S3 and a ring gear R3, and a 



short pinion PS that meshes with a sun gear S2 ^ -wfebch- are 

o 
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JZth Tic 

meshed one another, totte r -; t i re abo ve-merrtrroned T 

planetary gearVPR is a dpuble planetary gear v t^aH=— ha-s— a — 

carrier ( rotati o n- fixin g component) CRl, -wh^e^fi- a pinion Pb ujht cj\ 

meshes with a ring gear" (reduced -^e4ra^iroft component) Rl and 

a pinion Pa^meshes with a sun gear (input rota4^cm- 

component) Sl 9 vdrrcfr-are meshed one to another. 

&4 hy4rj 0 (;s configured 
■ ■ oil prcoouT - c servo 13, friction plate^73, * a " dr^Mfr^s faafied-- 
.*,~*ftefnfe^?^^ clutch drum, and a multi-disc clutch 

C3 (the third clutch) that COmp^in&e^ a hub unit 26j* jriC O 

j &hio - oil pracsuro servo ^13 ans - eofls tw et e d from a piston 
unit b for p^^^^eiag^th^ 9 friction plater73, a drum-shaped 
member 25 that has a cylinder unit e, an oil chamber "a" 

which is formed v W- sealing between t hi - a piston unit b and 
-/Ac 

- thi-s cylinder unit e ^a^^-e el^r - iRgs --- f -- -a-frd- g, a return 

spring c that «ofte^"i"ge&- -t-h4-s- piston unit b toward^Mfc'frr's oil 

chamber "a", and a return plate d that a b <ratc6s the of 

~ $fats return spring c. mil 
7£e oil er* hycjr3on<^ 

ea ' eh- oil ^^sjsu^e 
s e r vo s&a4^be-"^p^^e*?ed--a-sH3re s t r u c ted/s imilarly^ 

J -gi»om an oil chamber "a", J>6 piston unit b, JJae return 

spring c, J*g£ return plate d, fctfe cylinder unit e, and^^ 
seal rings f and g, and a - o - ouch , description thereof will be 



omitted 



The oil chamber "a" of £*hts </ll -pres-swee- servo 13 is 



//I 

connected to an oil line 2a which is formed^errr the input 

shaft 2, and this oil line 2a is &£xxuij& e& a- long - ono odgo of- 

^"t>*e--<rS^ — aswi-is connected to an oil line 92 j>? a boss 
&^Css^S $orw>\3 s sleeve 3r*L>n<d 
- unit 3a^which i-e-^ f Dliued on this input shaft 2 in olccvc form . 

Eu^rttr e r, -t-hi-s Qil line 92 connect^* to an oil pressure 

control unit, not illustrated. -In u.LliUii 1 wuiid^, because the 

^a^T^ra^^^ rK^cH o il^ p ^aaswe servo 13 is oonf 4g-ured - on input 

/ > *^* 

shaft 2, an oil Q.inc - from the oil pressure control unit r — ftet— 
Sr4rirrs^*d4i^47 to the oil chamber "a" of the oil pressure 
servo 13 is constructed^ simply by providing one set of seal 
rings 81 Uj "oecrt-' between frhi - e - boss -«fri?fe- 3a and the input 
shaft 2. 

■ jTurfrhc-r - , "Tthe a bey v G^montionod - input shaft 2 is connected 
to the abov - e - montiorrcd drum ^ohapcd mcmbe -r 25,— and on LliU 
-&£Qja £ - cdg<i of tfhc inner circumferen ce oide of -tire, o- d-rtmr- 
<= — sh^edr-4U^mher--5-5^ friction plate 3 73 of the 

clutch C3 vffrr ch- is c apeb-^e--iof^^ 

S-e^v-e- 13 for--lrFre**T!T&^-^^ — fe^beiag splined^ a^s- 
x^oaas^e^^ecFntf^^ friction 
plat/ 73 of fcki-s- clutch C3 V splined to t£e hub-aas^ 26j . 
- — pi r ^tir c ^T- i " h ' i s H^j=u^rTrrH — i s connected to the -trbuve"- ^ 
-*&t%x±£juz&&&- sun gear SI. -Ftt^UacHf-, — fcfre fearrier CRIJafi'S the 
piniorr^Pa af!^fer he pi - nie n Pb« and thi - s pinion Pb meshes with 
the ^bc n rc mentioned ldrny gear Rl, and fchia pinion Pa meshes 
with the sun gear SI which is connected to the input shaft 2. 
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The carrier CR1 is secured to the boss-a±B3=€ 3a of the case 3 
via a side plate, and the ring gear Rl is supported by > ^> 
— supptsurt^jajj*-^^ the boss v*rrt 3a s^^^ttr^fT&&iy 

On the outer circumf erene^ side of this ring gear Rl is 
.copf i gnrnri a multi-disc brake Bl (the second brake) that 




a hub Ufti t 

hub vtf&t 2 9 6 ±9--<&r5ptT^^ 

-Hie' 

jj Hw^jy ^ ^ak^ pij^-hy hpjpg Q p^ nnH M^ r , .thi >g hub -twwrr 

29 is connected to-feh^s- ring gear Rl, and is also connected #T ' *3 S/A&r 

* to a transmitting member 30 that transmits the rotation of 

the ring gear Rl when thio - clutch C3 is engage^ and on the s 

liil u uf Lhij L i anom^H s tiiH lu u aub cj i 1 30 the sun gear S3 of 

the uabovQrrmem-L l ^iied - planetary gear unit PU- io e onnoote rt. In 

other words, the ring gear Rl and the sun gear SI are 

constantly -a^=gg£&££ ^ wiLh uu i l anuLl ' icr , with no clutch 

located between, and Jj*£ rotation £&fi constantly^>€ 
bc*t*)***K Si and K I 

transmitted^ . 

■ On tho» . otfrt>r hsuad; cm fehe-QLh u i ctly c ; of the input shaft 

ts i' 

2 (left side of diagram) v a multi-disc clutch CI first 

clutch) ia canf iguirgr* that c o mpri- e- LJ an v£± prcsoure servo 
11, *L friction pla ■a—dr um -ahu' pr d— mettrigg' i' 21 that -f oa r ma - 

H A 

a clutch drum; and a hub 22. JB^axthsje- i on the boss—»frrt 
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fc* mL rs u l uny u ' &d UTl Lire oL- n ui' side o 



3b fcfr a L ia Ci fr^ n gafrud UTl Lire - uL- f iui' side of the case 3 eft— the- 
^ffpt^siJke^^^— bu^ c miU - 3*i f and is £>r/v\eJ #1 & 
provided - on - the input shaft 2 J 3 in -c leove fo nrr; -^uuriguiua 
A multi-disc clutch C2 (Wro second clutch) oompriGiiiy e m uil 
-pxe^swre- servo 12, friction plat^ 72, ^ a drum ohapod - tmaufobr 
23 that forma a clutch drum* and a hub -uftit 24. 

The oil chamber "a" of thd^c ^cil - p^ocouro - servo 11 is 
-linked to-thc oil line 2b formed on thio Qb o Te -°m orrtr^ ofi Q ^ 
input shaft 2, this oil line 2b is linked thro^gn an oil 
line 93 the above mentioned - boss wrrt 3b^ ■ and-tmi ' fl - oj. l v 
^LUa ^ . 03 ij linked through to an oil pressure control device, 
not illustrated. frr - o - t ho we r r tfe , the aboVo ■■■ mcrrtH reyte-d^jrjr , # < ;/l 
- pr - echoure servo 11 has an oil line oonctruoteri 1 from the oil 
pressure control device lioU ' liliabLiJCbd Lu J JiB ull ihambe -r 
jj^di^^fc-bo jqJJ, pj^e^ eiTC g ^^ r vtT if H f by one set of seal rings 
82 that^seal between the boss wwrfe 3b of the case 3 and the 
input shaft 2. / .A- 

The oil chamber "a" of the ab o ve muuLiuii^ oil pressi v rft 
servo 12 is -^4«4*e d through * to an oil line 94 -e-f the abo v e — 
<a S55gfea? gd»-bo s s -Wirt 3b^ and th±j> uil li j n<d 91 iG - linlcc d- 
Llnuugh to the oil pressure control device, not illustrated. 
In ■■u Llnti wurdj^ -- f Qjfi - tho a te ov^ - miLi'iLiOTnid oil pressure servo 
1 ~ _ .i n, i i .inl 1 i n< " i i i ill 1 1 I I h h d from the oil pressure control 
device not- iLJliotrotod to - thc crr± cft ffi RBgrr "a !t of tho 
H?«h_^juiu oUlUU 12 r by one set of seal rings 83 that^seal 



- 21 - 



between the boss /iJftyt 3b of the case 3 and the druny^^|>^K 
sjp^iplg^: 23. 

The drum-^steapetTy#^^ 21 of the -efam&jp&rt^i&rf^ clutch 

CI is connected to the input sh^ft 2* and -e n t r hc front edge 

-of—t-hG inner circumf erenee- e4de^ of t - h'ic/ dru m ^ -c hapod monvbor - 

- 21 i - s luufiyuroU a friction plated 7 1 # e^^he clutch CI th» £ 
<rx 3*A ^ <?f*r*Tio* of hydra*/; "c 

is nnprarlr nf ongnging by* the -e- il^ros - s u^e^ servo ll, <for t ho- 
rned . «Q fr - th Q'' in - rrey oijsoumf Gronoo«-^dfcfT"Pf Lire 
71 of - this ol - u - fcoh C^is confi g ured a hub OTTil 



— ulu ' LUr CI/ — splincd . «Q *r - th o' in - rrey ■ oijsoumf &^e&se^=& T d^==&f Lire 
f riction plate 71 of - this - olufcoh C^is confi g ured - a hub TrnTt 
22 r --rgp±yf »od, o ft d ^ thj r a hub unit ' 2 ' 2> is connected to the sun 



gear S2 



The druiri?^k*f}j2£i*HR^^ 23 of the a b o v e - mc -n t i - o * ied clutch 

A** 

C2 is also connected to the input shaft 2j and- on - tho f ronfe- 
^ edge o f the inner circumf eren ccfaido - o - f this arum shaped - 

Tn o mb Q. Y S3 i e—e mf i jnr- n 1 n friction plat^ 72 of the clutch C2 

sm <J hydr z 1 1 " <_ 

that -io - capable of engaging- by the oi>c pucajurc servo 12^£« 

p> , ; • ( * 

■ tho olu't o h > -C2 f by « boi n g op -l il ,, PL 'a?*-'TT ) i ii i" i ihu 'iini i ^ ^i^^uiuf tti i ^ll^ u 
"-gj rdo ol Mthe friction plate 72 of thia clutch X: 2 i -e- • 

a hub unit 24 by bbiny spliued, and this hid ) unit 
is connected to the carrier CR2 . 

On Hiu ULli U i hand y <3n the ''outer ■ oM ' Oumtoi?ono» side of 
the^planetary gear unit PU is ^timf iyum d a multi-disc brake 

■ B2 that hao an oil- p/osgure servo 15, friction plate 75, 

An ad 

and a hub 28. Ta 1 thrs oido > plate of the carrier CR2 of 

planetary gear unit PU is connected^ a hub UiiM 28 that 



f 

is splined to fcfee* friction plate 75 of the sastiwesfflei^iere^ 
brake B2, and ^flLc^e^ this hub ^m&t 28 is connected to the 
inner race of a one-way clutch Fl. The sun gear S2 is 
meshed with the short pinion PS of carrier CR2, and the 

- fctb o- v e itte wt-ione c L sun gear S3 and ring gear R3 are meshed with 
the long pinion PL of carrier CR2 . Also, a linking 

ufrtrfe 27 "is connected to one cdgo of fehia ring gear R3, and f»lK*? 
— Lhia » ring gear E^f ars linked " to 1 the counter gear (outpu^ 
unit^ 5 vta^ thic 1 i nlr ri ng-unit 27-rT 1J-f Tl 

As described above, the^planetary gear PR and the 
clutch C3 are eonfig^r^^R . one^side in the - direction - erf ■ Lhe 
^uw" of the planetary gear unit PU, and qIdo the clutch CI 
■ and^t-ho^rrlutek C2 are eun£ iyM ' ^d on the otherYside -am the 
.-etegeeH ^^ir fy'l? Lrl i c r aJt j g &— — gurtho v r 7 the counter gear 5 is, - 
»»» ®e* *#jgTrre J between the planetary gear v PR and the^planetary 
qear unit PU* in the - d^r LMj Uion qf fahe ci 3 l i o . Further, the 
brake Bl is ' QCCTfr^ifrro d on the T outer uiioumf ermee side of 
theKplanetary gear, and the brake B2 is < !unf iy ujritt - on the r&d**''. 



outer ni r mm if? nrrnirr side of the^planetary gear unit PU. 



.Conf-i n.ni ng., — ha&^d^o i i L he TT Dove-mention ed liuira ' tiuefei o n, 
—the (Operations of the automatic transmission device li will nduJ 

be"' described^- following Fig. 1, Fig. 2, and Fig. 3 # be low i 

T 4 

^ Now . ^ . the vertical axifs of the speed line diagram illuotr - atod * 

Q$ rp<2.ecl r y 

-i« Fig. 3 indicate the revri^wBT of each rotat ion 

component , and the horizontal axis indicates the 
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corresponding gear ratio of the fta^ ' oLali o ir uoi tl p onen^g . 
Fui L hciT regardin g the* planetary gear unit PU section of 

°n 

this . speed line diagram, the vertical axis to the - f arthoot* 



-"^ie CTZffllLd j? - c d g o — (.the right side of Fig. ^ corresponds to 
sun gear S3, and hexearLei 1 moving to the left direction T 
within the diagram, the vertical a^£s correspond^to the ^ 
carrier CR2, the ring gear R3, and the sun gear S2. rurfcheg r 
rrgn.rdi rrtj the v planetary gear PR section of this speed line 

on 

diagram, the vertical axis to fefre fcarthost horizontal odgc 



*^the right side of Fig. 3^ 



the right side of Fig. 3^ corresponds to sun gear SI, and 
*tre-re3-£^ei? moving to the left -^a-iULTiuw within the diagram, 



the vertical ax^s correspond^* to the ring gear Rl and the 
carrier CR1. Further, the widtfi* between these vertical axes 
are (proportional Lu~J&K? ^±rw number of teeth of -Tv*^** 

h u -fr the sun gears SI, S2, S3, and - fe - o the inverse/«4 ^the 
number of teeth^«*c^35^ of the ring gears Rl, R3 . 
^dotted lin^ j^ich horizontal - di - rootion 1 within the diagram 
illustrat^ that Wrer* rotation «• transmitted from the 
transmitting member 30. 

As illustrated in Fig. 1, the rotation of input shaft 2 
is input to the above -montionod sun gear S2j by engagarfter the 
clutch CI. The rotation of input shaft 2 is input to the 
- - ub , u , vu -- ffl o nt~ , i nn o ri - carrier CR2^ by engaging the clutch C2 , and 
this carrier CR2 can few=-^4re- rotation by fe ho^ ffotQi^aing - of 
brake B2, and ^^J^^fV!^ rotation^>n one direction^^s 
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J' 



regrc^a^rSd by the one-way clutch Fl. 

— Qn - thc -otho£- ha -n d, Lh e"-afeoy^=ffl cnt -3 .onGd > sun gear SI is . 

gpt<Kf <*?~ <r I-* re ipi #5 

connected tn the input shaft 2 by engag^ftg the clutch C3^ 3yr ' c ' 

« aflad - the V^otation, ®f- fe b i -g— iiipQL shaft- 2 io input: Further, 

the -ft ^f 3 ^-'- 1 -if T ^-'^ n n n h carrier CR1 is connected to the case 3 
-thereby *$*?"3T ^ro ~tk€t 

and^the rotation tiio - roof io fixed; - and t hen the rotation of 

the input shaft 2 is- input to-rtes. sun gear S^Vthe ring 

gear Rl therefore rotate^ at a reduced speed. The reduced 3f**^r 

rotation of this ring gear Rl is input to the sun gear S3 

via the transmitting member 30. Further, when the clutch C3 

is not engaged, and the brake Bl is rGtarnesd , the rotertr ran-~~ 

'tJT r<ft£T<o*\ 

M - if fch e sun gear S3 is fixed^via this transmitting member 30. 

- Also, the rotation of the above - mont - ionod ring gear Jk2 
is output to the above-mentioned counter gear 5, and jt& ike cOv*d*f* 

£jr jf r 'j ~*a &B&pts& to the drive whee^ not illuoticrteU via ' Lhiu LOmiLar 
-g^a-r— &7» a counter shaft unit not illustrated, aneff a 
differential unit . 

first speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch CI and ^ one-way clutch Fl 
are engaged. Then, as illustrated in Fig. 3, the rotation 
of input shaft 2 is input to the sun gear S2 via the clutch 
CI, and the rotation of the carrier CR2 is regulated -m one 
direction (the forward rotation direction), in other words, 
the carrier CR2 is prevent from rotating in the opposite 
direction And* c HLi-Tcfcck Further, the rotation of input 
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shaft 2 that is input to the sun gear S2 is output to the 

ring gear R3 via the fixed carrier CR2, and the forward 

rotation for first speed forward is output from the counter 
gear 5. 



en downshifting (when coasting) , the brake B2 is 
mod and carrier CR2 is^fixed, and the atrove monLi^n u d — 



e 



■ aLdlLtr - u f- first speed forward is maintained^ whilo pnrovonti r n - g - 

'A 

■ 4h»4e fw ari - va^sct±ort i r f Lhij ca^ jiier CR2-. Further, &t this 
first speed forward, the one-way clutch Fl prevents the 
carrier CR2 from rotation in the opposite direction and 
allows forward rotation, and therefore, switching from a 
non-running range to a running range and achieving the first 
speed forward can be ^accomplished more smoothly by the 
automatic engag^S^'of the one-way clutch. 

j£ second speed forward within Ahti * D (drive) range, as 
illustrated in Fig. 2, the clutch CI is engaged and the 
brake Bl is lu-L'olucd . Then, as illustrated in Fig. 3, the 
rotation of input shaft 2 is input to the sun gear S2 via q 



the clutch CI, and the sun gear S3 is fixed by retaining the 

.brake Bl. By doing oo , the carrier CR2 slightly reduces TA^ 
J 

rotation speed, the rotation of input shaft 2 that was 

input ^jrif the sun gear S2 is output to the rina gear R3 via 
the carrier CR2 at this reduced rotation 1 , 'and the forward 
rotation for second speed forward is output from the counter 
gear 5. 



>#t. third speed forward within the D (drive) range, as 

illustrated in Fig. 2, the clutch CI and the clutch C3 are 

engaged. Then, as illustrated in Fig. 3, the rotation of 

input shaft 2 is input to the sun gear S2 via the clutch CI. 

m0 ^~ also 
TurfchuiT jbhe rotation of input shaft 2 is^input to the sun 

gear SI via the clutch C3, the ring gear Rl reduces 

rotatiofr' speed Jggp-^ke- fixed carrier CR1, and the y speed 



- roduc fcT tVn sp^bid - t 'o Uatio ff of this ring gear Rl is output to 
the sun gear S3 via the transmitting member 30. Then, the 
carrier CR2. a slightly increased reduced rotation^/ Sj^^^ 

Compared to the reducod rotatiofr of fe&i-s sun gear S3 because 
of the rotation of the input shaft 2 input to the sun gear 
S2 and .the reduced v rotation of the sun gear S3. Further, 
the rotation of the input shaft 2 fehe r fe w a 3 - input i^the sun 
gear S2 is output to the ring gear R3 via the carrier CR2 at 
thia reduced rotation, and the forward rotation for third 
speed forward is output from the counter gear 5. In this 
case, because the sun gear S3 and the ring gear Rl at a 

reduced rotation , the above mention e d transmitting member 30 Jr*?nSM 
— pgr f ornw> a relatively large torqu^ faranoroiooioriM 

fourth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch CI and the clutch C2 are 
engaged. Then, as illustrated in Fig. 3, the rotation of 
the input shaft 2 is input to the sun gear S2 via the clutch 
CI, and into the carrier CR2 via the clutch C2 • Tlmibfiim, 
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-£2~zrn&~tte^^ MraL 2 iup uL L o the o ar r i o r CR2 , 

In nthnr- wnrr l n, in Mi. state of directly coupled rotation, 
the rotation of the input shaft 2 is output as isSsto the 
ring gear R3, and the forward rotation for fourth speed 
forward is output from the counter gear 5. 

fifth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch C2 and the clutch C3 are 
engaged. Then, as illustrated in Fig. 3, the rotation of 
the input shaft 2 is input to the carrier CR2 via the clutch 
C2 ^ g^dS tt gfefeeyy - frl ' ie i , oLdLiuii" O f the lR - out - shaft 2 lrinput to 
the sun gear SI via the clutch C3, and the ring gear Rl 3* 
reduces rotation speed by - fcho - f jjfl t oe h- ea-&e 4or OiHr, and the, J 

^rmiuoo ei- rotation of 4Ji_u& ring gear Rl is output^to the sun 
gear S3 via the transmitting member 30. .Then, overdrive fa 
rotation due to^reduced rotation of the sun gear S3 and y the 



•carrier C R 2~~* »fr e r g* C ' jm the rotation of the input shaft 2jic&-< 
x=a=33pH=^ is output to the ring gear R3, and the forward 
rotation for fifth speed forward is output from the counter 
gear 5. In this case, similar to the case of the ifo&fe^L^ 
(^^&t^ij0^p4/ third speed forward, because the sun gear S3 and 
the ring gear Rl are^at a reduced - rotation , the a&enre^ 
_mnnti nnrti transmitting member 30 pcrf oinr s a relatively large 
torque tranami - o - oioft . 

j£ sixth speed forward within the D (drive) range, as 
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illustrated in Fig. 2, the clutch C2 is engaged and the 
brake Bl is ^cfflafffncth Then, as illustrated in Fig. 3, the 



rotation of the input shaft 2 is input to the carrier CR2 4~ 

via the clutch C2, and the sun gear S3 is fixed by « rcffa:kning 



a 



■ *f~iteh the brake B2 . This causes overdrive rotation^ ( ovwr 
- greate r than that of the above-mentioned fifth speed 
forwarc^, vf rom the rotation of the input shaft 2 input to 

ujTtl ^3*«f tab*. 

the carrier CR2 the f ixed sun gear Ss, e nd igV output to 

the ring gear R3, and the forward rotation for sixth speed 
forward is output from the counter gear 5. 

4s- f irst speed reverse within R (reverse) range, as 
illustrated in Fig. 2, the clutch C3 - ic ■ l oftgag e4 and the 
brake B2 i ra geta - in^ d. Then, as illustrated in Fig. 3, the 
rotation of the input shaft 2 is input to the sun gear SI 
via the clutch C3, and the ring gear Rl ^decrease^ speed 



rotation Xy the/fixe&S^ arrier CR j/, and the J2Bd**e«l rotation 
of this ring gear Rl is output to the sun gear S3 via the 
transmitting member 30. Further, the carrier CR2 is fixed 
by ■ r o r&i^aing with the brake B2.y Then, the seduced rotation 



the ring gear R3 as an opposite direction rotation, and the 

res/erf e 

oppacite direction rotation for first speed reverse is 
output from the counter gear 5-. In this case, similar to 
the case' of the above TffgrrtHrOfre d third speed forward j&c fifth 
speed forward, because the sun gear S3 and the ring gear Rl 



are at a reduced KOfc ar fe 3 m , the ab o ve mentio n ed transmitting 
-transit 

member 30 a relatively large torque, trnn?Tni« -»oftT 

At the P (parking) r - ofiga and fete 1 N (neutral) 



particularly the clutch CI, clutch C2, and clutch C3 are 

released, - Jbho^ transmission-ffigyemerrb between the input shaft 

2 and the counter gear 5 is disconnected, and the automatic 

transmission 4w»cc l x as a whole is in an idle state 

(neutral state) . ^ 

X^\rfRy*n/^s illustrated in Fig. 2 and Fig. 3, ^ first 

speed forward, second speed forward, fourth speed forward, 

and sixth speed forward, ^at the planetary gear PR, the 

rotation of the sun gear S3 is input to the ring gear Rl via 

the transmitting member 30, and further, because the clutch 

C3 is released* as illustrated in Fig. 3, the sun gear SI 
W 

rotates based on the rotation of ca - ch opcod lo^ol-of thu ^ 
ring gear Rl and the f ixed^carrier CR1. 

Of 

As described above, ^ 1 11 ' lllj In the automatic 
transmission devic e li gcla - timg - to * the present invention, 
the planetary gear PR and the clutch C3 are uonfii/eiicd on 



axiaT) diir&otion of the planetary gear unit 



PU, and the clutch CI and the clutch C2 are eonf igwrod on 
ax/*/ 

the other^side in fehc cucia - 1 dijju uLl ' un of the planetary gear 
unit PU, . thorp fe r g- H n automatic transmission can IS* provide^/ 

^ l ^ -i t » ' iU jj ~Ui aegw» six^ forward speeds and one reverse speed 

with direct coupling j$ fourth speed forward. For example, 
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compared to ' Lhu ea^c wherein the clutch CI or clutch C2 is 

1&C&T€~A if'rvt tsz'T Second 

configured between the ^planetary gearVPR and the'planetary 

$'<r-7T feawd 
gear unit PU, the^planetary gearVpR and the^planetary gear 

unit PU can be eonf igured close together, and the ^ €e ^ 

transmitting member 30 fear ^ransmitt^tac^ the reduced^rotation 

can be made relatively short^.^ Therefore, the automatic 

transmission can be made^comgact and lightweight, and 

further, because the inertia (xorce of- inei Lid) can be 

reduced, the controllability of the automatic transmission 

can be improved, and the occurrence of speed change shock 

can be reduced. . - / 

Further, the clutch C3 is ■ ooafd.giaroe b on one v side jLp^XJC& r 

aitea ' j r di:&cotion of the^lanetary gear unit PU, and the i 

clutch CI and the clutch C2 are ^&&^sta^&^ on the other^side 

Lli L^ 'awial-^J lroj 3JfaL<CT of the^planetary gear unit PU^ 

^herefore^ compared to the case wherei^ for example three 
clutches CI, C2, and C3 are eeft^ ieffii?ccl on one side of the f Heart* 
planetary gear unit PU, the construction of-^ff^oil line* (for 
example, 2a, 2b, 92, 93, 94 provicjj^oil to the &*r± U^^^oi 

pre J jure servos 11, 12, and 13 for these clutches CI, C2, C3 

■u un t) B made bmjilj , ^sibw* the manufacturing process oan bo - 

simplified and the costs brought tea , 

hy<frau { 

Further, because the oil ^pvir jauTC servos 11 and 13 are 
provided on the input shaft 2, %©»e- sety of seal rings 81 and 
82 seal the case 3 &to&*s£&p&^^ to the oil lines 2arv and 



7 
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2b provided within input shaft 2, and therefore oil can be 



of gyil jJibJJUJ 



, C 

supplied to the oil compartment of &il prgygwe servos 11 

and 13 without providing seal rings between, for example, 

hydraulic^ 

the input shaft 2 and the e- iJf pre -s-sttre servos 11 and 13. 
Further, sjft proo^nrr? servo 12 can y tmppl - y oil from the boss 

TSSEt 3b pjMOtidad ^fe?WB t-h^'UdliU«=^I, without passing through 
other units for example, - in uLliui wiJYxHrr can srupply oil by 

- providing one set of seal rings 83. Therefore, oil can be 
supplied simply by providing one set of seal rings 81 and 82, 
83 each for the oil pressure servos 11, 12, and 13, and ^c&OS'Z 
sliding resistance from -fc-ke seal rings pa4*— fee minimized, -erriLT' 

jE ^ v xrfcyre the efficiency of the automatic transmission o a 4=t- 
improved. 

—Pui Llie^ y ^he clutch CI is a clutch that engages at 
relatively slow to medium speecr Icvolo - of first speed 
forward, second speed forward, third speed forward, and 
fourth speed forward, and t-heif el^Te LhbU ' l Lhl J^cluteh - CI is 
released at fifth speed forward, sixth speed forward, or 
first speed reverse, which are relatively high speed^ttd vbl J 7- 

~"""£he hub 22 that connects in puii 'L iiuj r ai 1 ■fcb-ar s clutch CI 

and sun gear S2 rotates at a relatively high - *ru La Liu ' il or /* 
reverse station- (see Fig. 3),^a**&(pn the other hand v the 
transmitting member 30 v reduce^ speed rmfrntion nt fifth speed 
forward or first speed reverse, and Ihc^o may be canes ~* 

^.jwke^ern the transmitting member is fixed at sixth speed 
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forward, usmiri- the rot si til an difference between 'the hub unit 22 
and the transmitting member 30 may become large. However, 
because this clutch CI is located on the opposite side of 

- f . h o pi I i i t 5 j a r PP "ia the planetary gear unit PU, the 

hub unit 22 and the transmitting member 30 can be configured ' ' 
apart^ and^ compared with the case wherein for example those 
units are configured in lUfi^ULL uniLh a multi-axial 
construction, the decreased^ efficiency of the automatic 
transmission^ -g^ rall ' i Tig from the relative rotation occurring 
because of friction between those units^ can be prevented. 
Further, since the counter gear 5 is 



i a lyr Ghws< a o t-a. o*i the^planetary gear 



ax i a ly sfcHsoo t -a . o^oe^ ggn the^planetary gear unit PU and the 
V planetary gear v PR, the counter gear 5 can be eetrfiyuiwU in 
approximately the^center fehu ""Uaw^i I » d v irr^rb-arOft* of the 
automatic transmission. For example, when the automatic 
transmission is mounted on the vehicle, onlargi^iag towards 
one^direction d£ tho - =a«ia (particularly in the rear ^ 
direction w£c -r the input -s*^e from the drive source is v the ^X^' 

avoided 

front d i ro o tiork ) can be provonto d- because the counter gear 5 
is mounted ' toftot eh the drive wheel transmission mechanism. 
Because of this, particularly in the case of a^f FF vehicle, 
the interference ^il^ the front wheels is reduced, asari tyfci^ " 
mountability on a vehicle earr-fee improved, <wcfr the steering 
angle^^i^-g^ee-fe^y improved^ --#or--«eaiRpie-- / • 
Further, in the event that the oil p re-g^^e servo 13 
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xJ \f 

r ron f-tgn r ^^i j n^H— ^ + Hq t 1 anoi " ay -y gear T PR for example, 
and the hub unit 26 is - made to be the cylinder for the 



prersrsrrr e servo 13, the nooecroity ari^^^v to provide 



one 



set of seal rings between the hub - unit 26 and the input 

shaft 2. However, the oja, - prc J^uire servo 13 of the clutch 
faceted 

C3 is -configured on the r gippoGltrfr side of the friction plate^ 
7 3 y ft?on r the planetary gear PR in fctfc axial diroctiorv , 

**4 irk us 

therefore seal rings are not provided, -j_n othor wacdg^ the 
number of seal rings eem be reduced, sliding resistance js&m 
-ke- reduced, and by doing soothe efficiency of the automatic 
transmission j &an b& improved. 

- Further the automatic transmission . dovioe li according 



to the p^©&eflrfe embodiment i-o a trancmissiQn ri e v i frfe --frfrfrt. is 

directly coupled fourth speed f orwarcU-^^e<&ei&a»e», j&C 
fifth speed forward and^sixth speed forward, the gear ratio 
can be cpooif icri- irrtr a high ratio, and particularly when 
— nrcra rrfrod - o n - a^* efrrrirg"; — In - th(=r everTfe- that - the vehicle is 
running at a high speed, the engine ^ cvolutioncr can be 
•iwered, — aad— fehia contrib utes to fefrg quietflree^s®^ the 
vehicle while running at a high speed. 

<p&&p&se3r9-tee^ suc!^r- QC tkooo in Japanese 

Unexamined Patent Application Publication No. 8-68456^ fr*4^44£f 
— H^we^e^r^J^e^-a?^ a construction 

wherein a clutch is oonfiigbgod on the ^rariw that transm i t? 
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reduced notation e-f the reducing ^planetary gear^to the t*P*J 
^Lon component of the planetary gear unit, and because ° 3 



_rnt Rtui 

^■^e--^4ja^J^ - i G-a ii n^ 

trttsinilitcd 3 f *«£ f3~Th 

-wher.o-jrft-a» large t o r qu e v > o input , the clutch or members that 

transmit the torque must be constructed so as to withstand 

this large torque. In other words, the number of friction 

members £?Pt a clutch must be increased, or the size thereof 

hydra o hc^ <ap <zr£T/i*f 

increased, or the oil -, prooourc servo for gr o g s - uriTSing the 

_ J^icta r on - mombcr must be made larger. Further, because a 

c/ *j n <</ ^afe/^ rofikry n<2*Cf 

brake must be Getrfrgrnred- to gotarn - the jrotcftion oomponontr of 

the planetary gear unit 1 , this 'automatic transmission -w&s 
y^swt f icient^ i fith -rggarcHbt) ■■ bc rn^ compact in 
Therefore, it is an object of the present embodiment to 
provide an automatic transmission that solves the above- 
mentioned problems, by constructing a compact clutch and 

brake in the area of the reducing planetary gear* 

1*1 ... 
Therefore, -a oco - gding to the automatic transmission 

device li rolating to the present embodiment, the clutch C3 

is located between the input shaft 2 and the sun gear SI, 

and therefore, compared to the case wherein the clutch C3 is 

located for example between the ring gear Rl and the sun 

gear S3, the te^teeteR on the clutch C3 c-afl— tee decreased, and 

the clutch C3 can be made more compact. Further, because 

the friction member and oi4 prcsoure servo of the clutch C3 



can be made smaller, these can be configure d on the^inner 
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.c ircumference side m the radial dirQotion of the brake Bl, 

and the automatic transmission can be made more compact. 

/^Second Embodiment^ 

second embodiment, which is a partial modification 

of the first embodiment^ will be described^ with reference to 

Fig. 4. Fig. 4 is a schematic cross-sectional diagram 

^LlJj^&^e^-3^t& the automatic transmission dovioo ul air 

- eqfc oina 4>i o™ 45 'ge^^ to ^the second embodiment. 

(components of the second embodiment which are the same 

as those of the first embodiment «will be denoted w&fe h the 

7* FT*. M ^ 
\/ o 

same reference numerals, and description thereof omitted, 



except for v paf tial/modif l ea te i e n -o 



As Fig. 4 illustrates, the automatic transmission 
- devices I2 of the automatic tgQraomiajion rclcrtilng to - th - o ^ 
second embodiment has the input -siasife* and output odde^ ' 
-teee ^k i U^ ^rHsm-Hrh-artr of the automatic transmission •toww li 



o,f ■ ■ J- hp ,n,n J-jomn 1~ .i n. t iTH=fflim4-i^ of the f^irst, embodiment (see 

t^ua^^ op*rdXi*flJ ^abtifk 

Fig. 1) . ~-FtH?£&e-r, the factiono o£ the first ^speed forward 

through the sixth speed forward and the first speed reverse 

similar (see Fig. 2 and Fig. 3). 

^r bed - abo - vc, acco - rd*iTg* =»frer the automatic ^ 

transmission d evice I2 rolatln g— be- the prosontr inventi o n , 

the "planetary gear^PR and the clutch C3 are oon - figugod or 

etc/ 

one bide in L ' Lugi axial d - ii 'e ubi ^ H of the planetary gear unit 
PU, and the clutch CI and the clutch C2 are G onfi -g- urcd on - 
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the other o - ido in frhc axial diicootion of the planetary gear 

unit PU, and theref ore^irectly coupled when ate fourth speed 

forward, and can kchi e^ e six forward speeds and one reverse 

UAlt 

speed. The* planetary gear^PR and the planetary gear unit PU 
can be configu r ed closer together, ^compared to the case 
wherein for example the clutch CI and the clutch C2 are 

-conf igurod between the planetary gear PR and the planetary 
gear unit PU, and the transmitting member 30 for 
transmitting the reduced rotation can be made relatively 
short^* Therefore, the automatic transmission can be made xr&r*^ 
compact and lightweight, and further, because the inertia 
^force ^#H^ crt»a ) can be reduced, the controllability of 
the automatic transmission can be improved, and the 
occurrence of speed change shock can be reduced. m f 

Further, v the clutch C3 is oonfigu - red on one^side a*n the 

-a A -i al ^' dMTOGfc . io -R of thevplanetary gear unit PUy / and the / 

clutch CI and the clutch C2 are c o nf iguro d on the other v side 

in tho ^xi al direction of the v planetary gear unit PU, 
ja.3 

th&z&f&XG compared to the case wherein the three clutches CI, 
C2, and C3 are eon-f - igtarod - on one side of the v planetary gear 

unit PU for example, the construction of-a*r oil lin^ (for 

U>A <'cA h ydr*ul*<- 

example, 2a, 2b, 92, 93, 94) ^provide oil to the -e*i 

- prooourts servos 11, 12, and 13 for these clutches CI, C2, C3 
can bemad^y^sili), -es^ the manufacturing process can be 
simp/ified and the cosy^ brought down. 



- 37 - 

Further, because the oil pressure servos 11 and 13 are 
provided on the input shaft 2, one set of seal rings 81 and 
82^seal v the case 3 and supply oil to the oil lines 2a, and 



2b provided within input shaft 2, and therefore oil can be 



il compartment^ of o^^pr^ s^L 



supplied to the oil compartment- 7 of « oiX p . re srase servos 11 

and 13 without providing seal rings between, for example, 

the input shaft 2 and the pres sure servos 11 and 13. 

hydrate, r&tW* #j Mr&4y 

Further, the pix pressure servo 12 carr supply^oil^f rom the 

boss - unit 3b provid & d from the caoc without passing 

through other units^ Pxamp-Le-, — i**-~ o4>hcr wo rds-; — uttr-&*pp±y-~- 
ofl/*' 2***3 

oil ..by p^o^idirig- one set of seal rings 83. Therefore, oil 
can be supplied simply by providing one set of seal rings 81 
and 82, 83 each for the oil pressure servos 11, 12, and 13, 
B0k sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. 

F t arthor r the clutch CI i u . ^^JjiL-Ui Lh a£ engages at 
relatively slow to medium speed levolo crf r first speed 
forward, second speed forward, third speed forward, and 
fourth speed forward, and t y her r ii' Ior c ; 1 toh e mr ' ty J arijO el nfrrh G^r is 
released at fifth speed forward, sixth speed forward, 
first speed reverse, which are relatively high speed^ lov - ol e , 
the hub unit 22 that connects in particulate this clutch CI 

sun gear S2 rotates at a relatively high s &tofci &f i or 
reverse notation (see Fig. 3), awd^hilc the transmitting 
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^ of 

member 30 reduces speed* rotation^t fifth speed forward 
first speed reverse, and there may be cases wherein the 



transmitting member is fixed sixth speed forward, 3Sd the 



^otrgrbi^ft- dif f erence^ST^eriVthe hub miite * 22 and the 




transmitting member 30 may become large. However, because 
clutch CI is located on t^e oppooifae, side of the 



on 



planetary gearVpR jc 



=£feeV)lanetary gear unit P 




, the hub . 



j*a^ 22 and % the transmitting member 30 can be e onf igwpcd - 
apart, and compared with the case wherein for example those 



units are 
-euiisLrSCLluir, the dec 



I- in contact - with a multi-axial 

'>7 



rease^ef f iciency of the automatic 



transmission resulting from the relative rotation occurring 
because of friction between thooe units can be prevented. 
Further, because the counter gear 5 is c onfigured in 
-^/Spfy? axiaJ^dsrr eofrioft botw e-efi the planetary gear unit PU and 

frftf 7 located 

theVplanetary gear Y PR, the counter gear 5 can be e r snf igurod - 
in approximately the^center in the aAial dii ' eefei^ii of the 



automatic transmission . 



For example, when the automatic 



transmission is mounted on the vehicle, enlarg ing . tQira^te * 
one^direction of the =a c s& (particularly in the rear 
direction when the input side^ f rom - the drive source is the 
front direction ) ea-n je - pjg eyeate 4 because the counter gear 5 
is mounted to^matoh the drive wheel transmission mechanism. 

FF vehicle, 



Because of this, particularly in the case of 
-=fc±xe interference teaaaaai the front wheels is reduced, and the 
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mountability on a vehicle - can bo improved, such the steering 
angle \bg4j^ improve ^^for examplej^ * ^ J 0 Jj 

Further, in the event that the ^il - prnnrmire ^servo 13 is 

■■e o f i -f irg u r oe h adjoint -fe* the v planetary gearYPR for example, 
and the hub u*»=fe 2 6 io made to b e the cylinder— ««£fe=#yr the 

jx&L pj^askuS^ servo 13, -fcfae-HioEossi fy &£±&&&^to provide one 
set of seal rings betweep the hub - unit : 26 and the input 
shaft 2. However, ^!He o il - proocuro servo 13 of the clutch 

C3 is eouriyuiod on the pppooitre side of the friction plate^ 

Myu*ttv 6PP>** f< unit i 

73 tl^p^anetary gearYPR in^thc^aaial dar^TrLlu T i , 

therefore seal rings are ^ j^%^o^ ^Ld f -i-n other s- wor n^ the^k^l 

number of seal rings <&cm bo - reduced, sliding resistance jz&n 

&e reduced, and by do ^a- g <^o^ the efficiency of the automatic 
& 

transmission <szm— tee* improved. 

Further, the automatic transmission < tovio e I2 ac c ording - 

0$ 

^ar the present embodiment io a trancmi^^ion ^e^rr^e-^rarb is 
directly coupled jxk fourth speed forward. Therefore, jtt "\ 
fifth speed forward and sixth speed forward, the gear ratio 
can be apoorf iodpnat a high ratio, and particularly when 
«»*ffieOTr frc*d " ^^ . A n ■■■ tho - event that the vehicle is 

running at a high speed, the engine I ' e.'vejlutT.ono can be 
lowered, and thio i5ontr!i;biato& - Lp the LjuieLrrcoj - of the 

+ a nv*r<. j$u,eTiy 

vehicle * hil - e runjjia^^at^KTiigh speed. 

rXn*"oi^ 

*-p^epo- 3al j have bocw - ma^ e-^gT^rg^ ao ■■ '1^44 0 bu'"l 11 Japanese 
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Unexan&Jied Patent Applicatidn^u^ication No. 8-68 4 56^re^^€^ 
IIowovgl '; " ' thb ' ^prodrrcL llr Lilt s PiiErtr a r ^ j t^on hao a construction 



, wherein a clutch' is configured ' ' on the line that transmits 
the-."reduced^rotation % of the/reducing planetary gear^to the i*pv\ 

Ldtitfn component of the^planetary gear unit,^aad because 
the line that transmits this r,educed"rotation ,io Q - ;14nc 
juO^crcift a largX^* r< 3 ue ^ ** &ffpW c. t \he clutch/br members that 
transmit the torque), must be constructed so as to withstand 

/■ \ 

this large/torque . In"-.pther words, the number of friction ^ 
members/att a clutch must be increased, or the^size thereof 
increased, or the oil prcaaurc .servo for pro&ouEiiiiftg the 



friction member^ must be made^larger. Further, because a 

y ( e y %r* (ct ry *l**z *%T 

/ brake must be configured Jto rejoin "the rotaJwLuu COmpSSWit of j 

/ 5^C.W V / \ iufcl W^ ***** 

\ the v planetary gear unit, this automatic transmission^ wes 
''T^suf f icientX*^^ compacts^ ** ' oi ^ c t 

Ther^ore, by,. constructing a compact clutch ^nd brake in the 
area of>the reducing planetary gea?, .it. in^n n ^b j r rt of H n- 
present embodiment ^§ provide an automatic transmission that 
abov^e-mentipned problems. 

JT^^re^Q jQ, - aocordarfig to the automatic transmission 

^ *d? -this Second jpzeaus* 

- dwieo >^ j folertaLng — tx) the pres e nt embodiment , *^the clutch C3 

is located between the input shaft 2 and the sun gear SI, 

and -therm Pore -/ compared to the case wherein the clutch C3 is 

located for example between the ring gear Rl and the sun 

gear S3, the - te^w p den on the clutch C3 can be decreased, and 



solve's the abo^ 
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the clutch C3 can be made more compact. Further, because 
the friction member and **L1 pi'uJ^uiu servo of the clutch C3 
can be made smaller, they can be configured on the v inner 
circumference side in fehc lreicferf : direction of the brake Bl, 
and the automatic transmission can be made more compact. 
"y&Third Embodiment 

•The third embodiment, which is a partial modification 
of the first embodiment will be describee^ with reference to 
Fig. 5 through Fig. 7. 



fstfrating N:he automatic transmission 



JTs^tlona 

r 

device of an automatic transmission 
ertibo dement, / : i g 6 is a operationa] t 
transmission relating to the thirpi^embodimen^ 
speed line 





:^m^1Ti^>4^a-i^smi^siu 
Components of the third 



embodiment which are the same as those of the first 
embodiment will bo denoted w€ - t - h the same reference numerals, 
and description thereof omitted, except for^partialA 



modif i^ 



illy 



As Fig. 5 illustrates, the automatic transmission 
- device - 1 3 of the automatic transmifis4^n rc 



' outomotio ■ transmit S ' igri relating to^ fot re *" 



third embodiment \s& ^R-g -e ^ the configuration of the A planetary 
gear*PR, a nd fugfrhor, fcanfiguwd a brake B3 (the first 



brake) -*Ln place - o - f - the clutch C3, and ekfinged the carrier 

:he pi. 
A 



CR1 of the planetary gear PR^so as to be capable of being 
A A 
<rn*t 
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fixed by the brake B3 # aft-jgempgryeei to tehat of "tire duLum eFrtrtr* 
Tfr^MDrake B3^~is ^Gonf igurcd on the opposil:^ side ^£ Ttre 



gear unit PU/ (right side of diagram)} of thezPrr&T 
- ; ^Trv^T^^ ~ . . . 



planetary gearV^pR %rithin - thio -e&&et&efctt ' : -&tt^ 
-3rri This brake B3 comprises an oil prcoourc servo 16, sy 



friction plate^76, and a hub -*8¥ST 33. Further, the brake Bl 

healed r*ct/&//y oJfLo$r</ 

is configured on LliuVv^uxo^oaLruiuuf enrico ^J_de of the brake 
B3. 

The hub .^m^fc 33 of t&bfcts- brake B3 is connected to one 
side plate of the carrier CR1, and (Ua-i r s carrier CR1 is r&1^1*bj) // 
supported by the input shaft 2 or the boss QB Li; 3a tf sQ a.s t-er 
— ^b e - -QQ - p e^e"«e ^ -- ■ ro ' kat-ing ». Further, the sun gear SI is 

connected to the input shaft 2. Also, the friction plat^74 
of the brake Bl^i& splined to the outer circumf erene c side 
of the ring gear Rl, and also this ring gear Rl is connected 
toM:he transmitting member 30^ and the - oun gea r ^£ 3— j^g- 
— ewm^traf^v^ s toaraarirt 1 CTrg H nenifare T ' 3*6 - In other words, 
the ring gear Rl and the sun gear SI are constar^tj^jtf* CO**!** 0 
contact with one another, with no clutch located\betw een) 
« — e*empie,* aftd- the rotation^ c-a-R* rorr&feeiTfrjry bu ' LxaiuH> -i fe - t>Qd -^ 

'^zhe operations of the automatic transmission dovioc I3 will r&u) 
be described<*^£aliowif*9- Fig. 5, Fig. 6, and Fig. 7 below. 
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-We^Tv^imilar to the above-mentioned first embodiment, the 
vertical ax^fs of the speed line diagram illustrate d in Fig. 
7 indicate' the rcvolntions Q f each c o t a t ire n e om pane n L % and 

the horizontal axis indicates the corresponding gear ratio 

rotary el**\e»CTi JZX ^ / 

of these ^^-jy T qp r (? Tn p^ n ^ n ^ -Further, — reg arding the jeca*?^ 

planetary- gear unit PU section of this speed line diagram, 



the vertical axis - to th€ f ar4:h eg^-4 wix *z" 0uLd jr^e- dye -'J pL he right 



side of Fig. 1^ corresponds to sun gear S3, and he-roaf tr?r * 
moving to the left dixoGtio n within the diagram, the 
vertical ax^rs correspond^ to the carrier CR2, the ring gear 
R3, and the sun gear S2. -E urtho - r *; — a?e^a^di-B-g the ^planetary 
gear^PR section of this speed line diagram, the vertical 
axis tn t.hn. rn i ' i.lni' ,1 " h fw wwf ^^^ ^ right side of Fig. 

if corresponds to sun gear SI, and feorccrffrcr moving to the 
left -^tirr^c^r&rt within the diagram, the vertical a^iis 

correspond/ to the ring gear Rl and the carrier CR1. 

$ is/ 

Further, the width between these vertical axes are 

proportional to the gwve iro e*c e^— febe number of teeth of each 
of the sun gears SI, S2, S3, and to the iirwe*^©==©^==^Te 
number of teeth of each of the ring gears Rl, R3. Also, the 
dotted line in a horizontal direction within the diagram 
-i&&&&&tt : e ?&^^ rotation transmitted from the 

transmitting member 30. 

As illustrated in Fig. 5, the cAju v e -ffleft£ ^ ned carrier 
CR1 is fixed to the case 3 by"M:he brake B3 pe% o-i - ni~Rg . 
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Further, the rotation of the input shaft 2 is input to the 

and rotates 
sun gear Sl^the ato^e===meftfeg?Ottg d ring gear Rl jde enssgrsoc 

' ±f & tG</uc«/ -grow -tf\Tt 

^nt , it- 4 nn . speed booed ' orr - tho jotatieyn of the input shaft 2 

- tha t is input to thio sun gear SI, by thic carrier CR1 being 

fixed. fer-^rtbe*-we«d€ , the reduced "rotation of the ring 

gear Rl is input to the sun gear S3 via the transmitting 

member 30, by engag*ft%* the brake B3. 



- Dy doing ggu , f^s Fig. 6 and Fig. 7 illustrate, rogtrrri i ng 
/>V the/planetary gear v PR, ^a-if third speed forward, fifth speed 
forward, and first speed reverse, the rotation of the input 
shaft 2 is input to the sun gear SI by rcragnigg the brake 
B3^ K the carrier CR1 &sz^&x &&, and the reduced v rotation is 
output to the ring gear R3 by the rotation of the sun gear 
SI wfoe-r- Q -i- n ■tho-' POTation of the input shaft 2 and 
the reduceaYrotation is input to the sun gear S3 via the 
transmitting member 30. Trr-t hiro eage r* the ring gear Rl and 
the sun gear S3 are rotating at* reduced speed, thorcf tr ro - tko - 
a te o ra ^ mcnt - ioncd transmitting member 30 -pcrformg ^a relatively 
large torque t - p e mom4ooiojft . On the other hand, first 
speed forward, second speed forward, fourth speed forward, 
and sixth speed forward, the rotation of the sun gear S3 is 
input to the ring gear Rl via the transmitting member 30, 
and further, because the brake B3 is released, as Fig. 7 
illustrates, the carrier CR1 rotates ^based on ^aoh the 
— rotation jwithi-n the^ speed j ? cve 4. of -this ring gear Rl and the 



J 

sun gear SI of zhe rotation rr£ yhe input shaft 2. 

Ne**7 — L he acti o ns other than those of the aboTC 

J ; J3T uk: r/ 

montifrreod ^planetary gear*PR/are similar to those of the 

•^abe vG-dcoCTpibcd - first embodiment (see Fig. 2 and Fig. 3), 

a<ndjaccordingly, description thereof will be omitted. 
( /n 

V As described above, Ar.r.o.rciini? "Ns the automatic 

transmission -^CVj^e" 1 3 i^ f^t^rrtrj^t n fhn-prp.'-h sm l- irivnntirj n ; 

the planetary gear PR and the brake B3 are coaf igi Tg^el on one <l<Xi<* i 

side viR--^e-«4iaJ cLUreetiwi of the'Vplanetary gear unit PU, 

and the clutch CI and the clutch C2 are oonf igurod on the 
other^side ^a^bhc " QM^al^dijrcatAon of the planetary gear unit 



PU. 



Therefore, OS automatic transmission can Si provid 



that -will aoh-icvj? six forward speeds and one reverse speed, 

In 

with direct coupling fourth speed forward. For example, 
compared to the case wherein ^clutch CI or clutch C2 is 
■ con£iguired ' between the ^planetary gear^PR and the^lanetary 
gear unit PU, the^planetary gear PR*and theVplanetary gear 
unit PU can be configured close together, and the 
transmitting member 30 for transmitting the reduced rotation 
can be made relatively short. Therefore, the automatic 
transmission can be made^compact apd lightweight, and 
further, because the inertia (^force o f incrti - a ) can be 
reduced, the controllability of the automatic transmission 
can be improved, and the occurrence of speed change shock 
can be reduced. 




Further, because the oia pgcrrsrcrre servo 11 is provided 

on the input shaft 2, one set of seal rings 82 >/ seal / the case 

fro*;d< <? <:oiiii*<7V<J/t £*r- 
3 and / supply A oil Jze^ the oil lines 2b provided within input 
of i>o*£ 

shaft 2 4 — and L hereof ore ., oi - 1- oan^b^^o^p^-f^nU to the oil 
compartment of oi<L proo e u g o servos 11 without providing seal 
rings between, for example, the input shaft 2 and the 
-p^ess^*&s servoir 11. Further, e d_l' proooure servo 12 can 
supply* oil^from' the boss uiufe 3b g movajdod - fium - t!rhv - eg 



without passing through other units for example* J>n other 
.words, 4- ^©^ supply^oil -by providj^^one set of seal rings 83. 
Therefore, oil can be supplied simply by providing one set 
of seal rings 82, 83 v each £e*> the & jA r -g ^ e^&y^Q servos 11, 12, 

sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. 

Further, ^the clutch CI are a olnfrch th^fc engages at 
relatively slow to medium speecx 1l.uu1u first speed 
forward, second speed forward, third speed forward, and 
fourth speed forward, and $&<&<y^ &5«*^^ ' Uh ' i J u^nM?uhO^ is 
released JJc fifth speed forward, sixth speed forward, &^ 
first speed reverse, which are relatively high speed levels, 
the hub unit 22 that connects in pa - r - tireula r this clutch CI 
and sun gear S2 rotates at a relatively high rotation or //I 



reverse xoK i faLun (see Fig. 7) # gmd^frn the othe^ ha - r> 4 the 
transmitting member 30*reduc^g speed rotation -at fifth speed 
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J % it**'** 

forward j«r first speed reverse, i?anoJ- there may be cases 

wherein the i-r^p^m-i ft ing member is fixed >t sixth speed 




forward, ^ftd tnfev rotationXdif f erence/between the hub wi a ft 22 



ice/b 



and the transmitting member 30 may become large. However, 




because^this clutch CI io located on the _ 

■ t^ ^fanetary gear v P^J^ea th^ planetary gear unit Pl^^the 

hub axE&fe 22 and the transmitting member 30 can be -ftonfi gnrod 

V apart, «*ftdpcompared with the case wherein for example those 

units are nnnf i gnnrrrl in contact with a multi-axial 

construction, v the decreased^ efficiency of the automatic 

transmission resulting from the relative rotation occurring 

because of friction between those units can be prevented. 

Further, ,due to the counter gear 5 being configur o d - in - 

the axiawdirE-e ^ion HjeTrwre-en the^planetary gear unit PU and 

the^planetary gear*PR, the counter gear 5 can be co - nf igurcd 

axial 

approximately the ^center i - n tho aitial di - rect ioR of the 

automatic transmission. For example, when the automatic 

transmission is mounted on vehicle, enlargi ng towards 

one v direction &£ the -ax La (particularly in the rear 

direction when the input side^from the drTve source is the 

front «€ H)rectioi ») — e ar * - be - piesA eft^e^ because the counter gear 5 

is mounted to inarch the drive wheel transmission mechanism. 

Because of this, particularly in the case of an FF vehicle, 

dare~ interference - kowara the front wheels is reduced, apo the 

a.>*<4 

mountability on a vehicle can be improved, -&fe*e*r'the steering 



<C0>1 he 

angle ixeirfg greatly improved* for ■ csecnipTo . 

J Further, because the reduced Y rotation output to^the, , 
^planetary gear unit PU from the planetary gear PR is engage 
and disengage J^t the brake B3, the number of parts (for 



example druma^Zb^^d^^o^^Jp© and so forth) can be reduced 
compared to the case whe 

he opu 



irejup, for example, a clutch C3 is / 
provided. Further, the brake B3 can ^ configure dmr oil litre 
directly from^the case 3, and therefore the construction of 
an oil line can be simplified as compared to the case 
wherein, for example, a clutch C3 is provided. 

Further, the automatic t ransmi s s ion -4 fasw i'OT} I3 according 
to fefeerpxEsea-t embodiment is A^ffran -srrrr&e^ nn ri n vi r n th n l" r zr' 
directly coupled jtet fourth speed forward. Therefore, a£ / 
fifth speed forward and sixth speed forward, the gear ratio 
can be - op.o o j^feed rgJt a high ratio, and particularly tfhcn (J 
- mountTs d--ofr^--ve*rire^ event Lhafeaabifte vehicle 



the engine ■ rcvoiutiona 1 can be 
lower^gr, and this ooatxibi i LLj b> the quiotncoo of - the 
vehicle wKLle running at a high s peed. 

■-jBr^rrie^^to-^^lve the above-described problems, 
oaj£xujaa-4e^ , 5uch^a s- thoac in Japar 
Unexamined Patent AppTifca^^on Publicati©ff*No . 8-68 4 56-^^*** 
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Zertzr tion componen t of the planetary gear unit, and because 
that transmits this reduced ^rotat ion Lsy a Li fte- 
A t horc - in -a s l£rgg torque is input, this clutch .or ^embery thatTx^ 
transmit the^o^cme must be constructed $6 as to withstand 
- thic -lo-rrrc torque. ^In other words, the number of friction 



torque. other words, th- 

-e#r-a clutch must Nqg increased, 
ojja pr< 



*g the 



members -eftr-a clutch mus increased, the size thereof 

increased, or the ojja pre^suiJ^ servo for p - z&o ews - i flm 

UoT<J~\ 

£ x 4 z o - t ii o ft - memb e r must be maefe larg&a^. Further, sinc e a brake 
must be ' configured to N -&&t2mfr the rotabign compon < a »fc of the 



v planetary gear unit 



-¥faerof pro,- 



this automatic transmission u&&<.&t/ £f 



sonotruottahg a compact ^rlutch and brake in the 
area of the reducing planetary geai?v it irs an ub j"W<jlr«-odE=e£€" 
f e^r eaeti t embodiment*^*? provide^ an automatic transmission that 



-JPh crcf ore ; a c co r ding HTo the automatic transmission 

^tetf£©e- I3 r- olating to the present embodiment, the carrier 

CR1 is fixed by the brake B3, and therefore, compared to the 

case wherein the clutch is located between the ring gear Rl 

and the sun gear S3 for example, the load on the brake B3 

can be reduced, and the friction member^of the brake B3 and 

— k he oil pi^oojure servo can be made smaller. Therefore, 
±l±?L+jXs /<7CaT«l r*4itfiy 

these r can be configurat i on Mifoci inner -eirouwf oronsc oigig^y 

the radial direction of the brake Bl, and the automatic 

transmission can be made more compact. 
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Fourth Embodiment 

The fourth embodiment, which is a partial modification 
of the first embodiment will be described^ with reference to 
Fig. 8 through Fig. 10. fiTg*Tl!p4r&-^^ 

jetrtl^Tra-a^^ transmission 
vice of an automatic transmission relating to £fie fourth 
bodiment, Fig.. v a operational table af^an^a^rtoma tic 

fansmission^relatirJg. to the f ourth^m^odiment , and H*q . 10 



7 

is a spe*ed line diagram x o,f an autcpa-fe*e--tr , diiyialsyloii aams 



V 




Mo ws ^components of the 



fourth embodiment which are the same as those of the first 
embodiment will - b e denot 



snoted y*d?Tfi 



the same reference numerals, 
and description thereof ^omitted, except for v partial 



modifications . 

As Fig. 8 illustrates, the automatic transmission 
1 4 of the curt. offlQ te i e ■ I I ' ai^mi^.afe aa^ r .e 1 &*r&& 



fourth embodiment changes - the configuration of theVplanetary 

v ... 
gear PB^ compared to that of the automatic transmission 

ji wioe - li mllJJj^uiu^ of the first 

embodiment (see Fig. 1), and further, a brake B3 is 

jseaf igur&d , and rotation of the input shaft 2 is xapahLa 'of 

-feejrE tg input to the sun gear SI of the^planetary gear^PR by 

the clutch C3 and the carrier CR1 can be fixBdMsy the brake 



B3, 



The clutch C3 is conf igur ed on the planetary gear unit 
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PU side (left side of diagram) of the planetary gear PR 
~-w4&»3rB--^ iis aiiEOlUdLiu iHTansm A ^^ttnjdevico 1^ , and the brake 

ZacaTeJ **** of-fhef.rsi vyf ) 

B3 is configure d on the planetary gear*PR on - thcr opposite / A Jf 

MQfitJ Cribs' *S , 

"Siiska — (-gjrgl r fe sj r do of diagram) — f^enrr the vplanetary gear unit PlK cf'*< r **^ 

The inner circumf ererffeat-^iefe of the f - ront edge of the drum^ 

j h u p e d s mCTtbrrr 25 of this clutch C3 is splined to the 

friction plat^73, and the ^ miu«y--^ ! Li i u of - th r ra r 

friction splined to the hub ttffgfe 26. * Tui Lhei^ 



j.he drurtfipfr&p^prfj^ 25 is connected to the input shaft 2, 
and the hub ■write 26 is connected to the sun gear SI. 

- r Fhc brafcc D3 io oemfiguroS cm tire uppubi L- e - side— ef — £h e 
^ . ane- ta ry . goar un - i - t - PU — H i' i y hL j^do — o - f -&i.axfrsaflr) — cr£-^kke- 
^rtTarTtiirary yea^-Pft-* — T*rts,J$rake B3 ©efftpn 

servo 16,^ friction plate^76, and a hub und^fe 33. The 



^©rake B3 co mprises ■ an oix pxasgT s r -e- 
^^^vw sp ^,^wu,^v,w ; ^.^te^76, and a hub uni^fe 33. The 
friction plate5 76 jfg splined jjfc the outer circumferenbe-srtd^ 



of the hub «*o=fe 3 3 -jafcfcjg gsbj; a fcecsS S , the hub -jffiasfc- 33 is 



connected to one side plate of the carrier CR1, and 
carrier CR1 is^suppdrted by the input shaft 2 or the boss 
T nrrif £ 3a^ j u uj t o f r e e ly roUt oi Also, the friction plateJ74 
of the brake Bl^s* splined j&n the outer circumference 



of the ring gear Rl, and this ring gear Rl is connected to 
^^Ft& ^ ^n n Ff S f M s ^ ^f ^ ^^^to ^ii&G^ 30, ai id the sun gear S3 jr O^oonnuiL U Ll 
via^Jtf03 transmitting member 30. In other words, the ring 
gear Rl and the sun gear S3 are can^J^itly contact with 
one another, with no clutch located^ between/, and the 
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rotation .parr constantly^Je transmitted. 

43eft^iiuiiT [^ '; " b t=t >s ^ .^ Q^^ e" ^bovC"mGn^ - iofK>€i ■ oonj true l i4on, 

-^he operations of the automatic transmission ^oviGo 1 4 will #«J 
be- describecWc^^*^*^ Fig. 8, Fig. 9, and Fig. 10 below. 

^Nqw.,, ^ftimi la r to the abovo -mentioned first embodiment/ the 
vertical ajjzs of the speed line diagram illustrated in Fig. 
10 indicate the rmvnl nt'i nnf» of each ^hnH^nn pnmprM^ mi- J and 
the horizontal axis indicates the corresponding gear ration 
of these a 'b L<Ji i utsfflprra-e-rrtrs . Pusher, — rcgard rn^- the $€j&)\cI 
planetary gear unit PU section of this speed line diagram, 
the vertical axis €^^f^ farthest Jaw wrjnt^n 1 nHgn — LfeJ*** right 
side of Fig. 1(^ corresponds to sun gear and^ h - circaf teir 

moving to the left dii u vi Li ui"i within the diagram, the 
vertical a^?s correspond/^to the carrier CR2, the ring gear 
R3, and the sun gear S2. - Further — reqa - rding the Y planetary 
gear v PR section of this speed line diagram, the vertical 
axis to the farthest • tor+zn n ' tfre right side of Fig. 

10^ corresponds to sun gear an^ ke^etiftidr moving to the 

left d ii - c^ion within the diagram, the vertical axj's c^/t/^ 1 ^ 
correspond^ to the ring gear Rl and the carrier CR1 . 
Further, the width^between these vertical axes are l*tV€*r3**\y 
proportional to the jaaag gj i' ac ofr-Ll m* number of teeth of each 
of the sun gears SI, S2, S3, and to the jjawcrn^ uf LllL 
number of teeth of each of the ring gears Rl, R3. Also, the 
dotted line^^?^©- hori 



r \J 

:izonta3 ydii , oo . BJaa » within the diagram 
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■iX luofe - rattx fc& at-tho rotation i§s transmitted -ftfbm the 
transmitting member 30. 

As Fig. 8 illustrates, the rotation of input shaft 2 is 
input to the Titaowy menbaxmcct sun gear SI by engaging the 
clutch C3. Further, the rO ' t"a^^ i i-u I LlfU ab u» » " 
carrier CR1 is fixed to the case 3j^ by^the brake B3 0 



^LBLcU i^mtN Therefore, when the clutch C3 o«gggea and the^ 
are ett2*j€ct r*r*T*2 *(* 

brake B3 gotai - nrf > the above-mentioned ring gear Rl dco^accy 

rotatiolr speed * buu l ud the rotation of input shaft 2 which 



is input to this sun gear SI. In other words, by engaging 
the clutch C3 and gxLtaini»ng witri* the brake B3, the reduced Jj*^ 
rotation of the ring gear Rl is input to the sun gear S3 via 
the transmitting member 30. 



By doing oo/ Ms Fig. 9 and Fig. 10 illustrate, 
j^ o - garding the planetary gear Y PR, at third speed forward, 
fifth speed forward, and first speed reverse, the rotation 
of the input shaft 2 is input to the sun gear SI by engaging 
the clutch_C3, and further, the carrier CR1 is fixed by 

the brake B3, and therefore the reduced^rotation 

dtxTta &%£T<<>« *f 'ib- 
is output to the ring gear R3 by -fe hc -'-fjrxed" carrier CRl, and 

the reducea^rotation is input to the sun gear S3 via the 

transmitting member 30. In this case, the ring gear Rl and 

the sun gear S3 are rotating at y reduced speec^V therefore . the 

"^jw o r jii^i ii^i iojiocl transmitting member 30 performs a relatively 

/a 

large torque transmission . On the other hand, ^ first 



speed forward, second speed forward, fourth speed forward, 
and sixth speed forward, the rotation of the sun gear S3 is 
input to the ring gear Rl via the transmitting member 30, 
but because the clutch C3 and the brake B3 are released, the 
carrier CR1 and the sun gear SI rotate. 



cki ana tne sun gear s± rotate. ^ / 

ry "the actiofl^ o^ei^tTian those - a£~~Llie above^^ 

^me^ ioncc^ -/plane tary gea r^P^ are similar to those of the 

~ above - described first embodiment (see Fig. 2 and Fig. 3) , 

and, accordingly, description thereof will be omitted. 

t n 

As described above, aooordi - rrg - - t eethe automatic . f 

transmission device 1a relating to-the prcoont -in - vent - ioR , 

the planetary gear K PR, the clutch C3, and the brake B3 are 

— e fonf a r gurod on one v side ±nr Llx u i c iAiul d ii u ^Li ui u of the J<z<&n<z\ 

planetary gear unit PU, and the clutch CI and the clutch C2 

are configure d: on the other v side « in the 1 Q3Pial"sdiig . octij<m - of 

the^planetary gear unit PU, - £hcr g ttorc an automatic 

transmission can be pfeovidrad that .. wi>l acfracvc - six forward 

«*» 

speeds and one reverse speed with direct coupling -art fourth 
speed forward. For example, compared to the case wherein a 
clutch CI or clutch C2 is oonfi - g - urod between the v planetary 

on 7 + £*<a»t<l ^PrrST 

gearVpR and theVplanetary gear unit PU, thfeV planetary gear J 
PR and the ^planetary, gear unit PU can be oonf-igurpc l close 
together, and the transmitting member 30 #er transmit ting 
the reduced^rotation can be made relatively short*. 

0 re > 

Therefore, the automatic transmission can be made^compact 
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inert?*/ 

and lightweight, and further, because the inertia (fforcejy^ 

can be reduced, the controllability of the 
automatic transmission can be improved, and the occurrence 
of speed change shock can be reduced. . / 

Further, ^the clutch C3 is c onfigured - on one v side -in ttTE" 



:arv 



,,^>pi Hirnni-inn of the^plane t ary gear unit PU, and the 



clutch CI and the clutch C2 are «TOftfe± gu i ld on the otheiVside 



w LqI djrtroot i on - of the^planetary gear unit PU, 
the kg f o bis compared to the case wherein the three clutches CI, 
C2, and C3 are gjeuif igurod on one side of theVplanetary gear 
unit PU -f«e*a=E£a*api-e , the construction of s&i oil line^ (for 



example, 2a, 2b, 92, 93, 94) jj* provide oil to the -e*±— A-/^r<?C/J' 
pxjessnre- servos 11, 12, and 13 for these clutches CI, C2, C3 
•^traTh-42re-nna^e--^^^4^^ — a-rreh- £ fte "manufacturing - proccco can bo 
/5 simplified and the costs brought down. 

Further, because the oil pressure servos 11 and 13 are 
provided on the input shaft 2, one set of seal rings 81-and 
82 v ^seal / tne case 3 and ( e uipply~ail ) to the oil lines 2a, and 
2b provided within input shaft 2, and therefore oil can be 



4*5 * ^W ;C 

tr of of - 1 prooourt 



supplied to the oil compartment"* of o¥l w p rod ourc - servos 11 
and 13 without providing seal rings between, for example, 
the input shaft 2 and the*- €*Ll pressure servos 11 and 13. 
Further, the oiP^rc^c lu^servo 12 can supply oil from the 
boss 3b j alOVlUyg IiuilLJ Ufe^iije 3 , without passing 

through other units # •ft^T^xeirtpT^T ir^otJie^wol^d 



^■nrj t^gyapa I'Mf-'H'j j ftg^ n p s f <M a c g£ r "S'g3T~~r^^ Therefore, oil $°f\^ 

can be supplie d- simply by providing one set of seal rings 81 
and 82, 83 caoh * for the Oyirl praoourG servos 11, 12, and 13, 

jancfc sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. 

Further, v the clutch CI i a^,j^l-ufcc h«BfegPfc engages at 

^ r. 

relatively slow to medium speed^ levels , e# first speed 
forward, second speed forward, third speed forward, and 



fourth speed forward, and t&»sd&8£&s£ ! hA^ is, 

released^?* fifth speed forward, sixth speed forward, ^ert 

first speed reverse, which are relatively high speech 

the hub .uni-t '22 that connects ja i - An-piai. L irrCTTCTiF^g gta clutch CI 

and sun gear S2 rotates at a relatively high xJ&aS&Let or iff 

reverse ^otati r on (see Fig. 3), and an the other hand the 

r&fzTcj IT , in 

transmitting member 30^reduce^ speed rotation^ fifth speed 

and 

forward J2f$ first speed reverse, -aaal there may be cases 
wherein the transmitting member is fixed at sixth speed 
forward, and the rotation dif f erence^between the hub unit 22 
and the transmitting member 30 may become large. However, 
because this clutch CI is located on the 6^5S*£e- side of 

ne / 



ifjrsT tM**+ ^ 7ZZ2^f . ^ *\ 

jJk.the v planetary gear^P^x^sa, the^planetary gear unit Pu|, the 

hub unit 22 and the transmitting member 30 can be conf i qdrad r 



apart, and compared with the case wherein for example those 

it 

units are G^EF£a?g*»5©^ in contact with a multi-axial 



3 
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construction, 4:h e decrease^ efficiency of the automatic 
transmission resulting from relative rotation o.ect«r ring 

because of friction between those units can be prevented - 
Further, because the counter gear 5 is eonJJiy urtid ±n 
axialf d - iroetion between the^planetary gear unit PU and 
the v planetary gear v PR, the counter gear 5 can be oonf igure cT 

^>fT approximately the v center iu JL}i\ j i a imi 1 1 i i mi I bS B? of the 

automatic transmission. For example, when the automatic 
transmission is mounted on JJ*^ vehicle^, enlarg ing feowagdo - 
fj oneVdirection e4-~Ui^ M ^i^H : particularly >rf the rear N /, 
-rHrgQG^ i>O H when the input «-ete- from the drive source is^the 
front -et«^©3S3fei©^r ^ cm - be ^i Lu v l iuLuQ because the counter gear 5 



is mounted xhe drive wheel transmission mechanism. 

Because of this, particularly in the case of FF vehicle, 
^SS* interference teowcnrd the front wheels is reduced, r- afld^fr fre 

7 s 'and 

mountability on a vehicle &sm be improved,- oooh . the' steering 
angle being qj^rsrt^ry improve d^ fo - r^ CTainpsL^. i 

- Wm &ae j . , in fc b a ova n t t h gt the - o/l prc-s-oure servo 13 is 
• oonf - igurod adjoin rftf * to the planetary gear v PR for -qkqttipIg , 
and the hub unit 26 is made toffee- the cylinder 3ESS"^s» the 
offi^pgeoo^re servo 13, *&he n6 (Jti^3iLy -airiGO/r to provide one 
set of seal rings between the hub undt! 26 and the input 
shaft 2. However, the ^ijj |fc pr cooure servo 13 of the clutch 
C3 is ftonf igurod - on the oppoci^e side of the friction plate.5* 
73 ^#rarr/tne^ planetary geair PR in Lh u ag i? ! :' Uir^u fe wm , 



s 
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Xh&r.&£ett seal rings are not p ' rov^dgii, Ih u LllUi ' Wiife ^ the 
number of seal rings can be reduced, sliding resistance can 
be reduced, and by doing so, the efficiency of the automatic 
transmission can be improved. # 

Further, vthe automatic transmission "- device 1 4 a^uiUl-wg 
J=£& the ^*eswt embodiment is a - . tranoitti^iun deviUli Til ah. aaj 

to h 

directly coupled fourth speed f orward^^^H^jepa^^e*, &t 
fifth speed forward^ and "sixth speed forward, the gear ratio 
can be opooifi± ^c=a^ a high ratio, and particularly whorr 

-_^4uu<&§- at high'speeef; the engine rgvtrnl ntri nn^> can be 

reduced at&f 

^G ^rcd y'' ^ ^ fr o the qifriotnccs of tho - 

tpe^tfAte^ marc fAt*£f 

vehicle^ white running at f a high speed. 



-^epgrScllS flarv e — boon mario ouch cro thooo in Japanese^ 
Unexamin^Patent Application Publication Np^^68456^tt^ fl ^*^ 
tferw^FgTT***^ 3 ^ a construction 

fa cafe ci 

wherein a clutch is^conf igurod* oar the line that transmits 
the reduced 7 rotation of the^xeducing planetary gear^to the 
1 "luLa'JHUIi' LumpunonL of tone" plan*etary gear, unit, and because^ i 
-khc 1 ' ino " ■ tb a?fe^ 4ri , eii>^ini L*> this reduced v rotation is « a ■■■ line 
■whoroirf a to y torque input, the clutch or members that 




torque must be constructed so as to withstand 
>rque. .In other words, the number 'of friction 
timbers on^ clutch must be increased, jfyjf the size thereof 




sd, or the oil p^eui;^ servoN &D i i- pL ' Gjoiflininii ' ig t 

^r^^tjf envjfiGmb err miM be made larger. FiTrther, because a 



increased, or the oil pjpQgsuj^e servoN |or pi ' caouiniflirig the 

mgt; oe maae larger, runner, Decause a a. 

brake must nf-i*g u -red to ^yfaaiyi the' ^otff^&B *gompoftcint of 

the v pJ^rnetar} geah^unit, his automatic transmission was 

Th^^ ^rrr^ . fyy constructing a compact^ clutch and brake in the 

area of the reducing planetary geari{ ite—rsr- an obj.aot^qf> the 

j$ ^hr<J\ /J 

present embodiment p6 provide an' automatic transmission Hral: 

--s crl veb t he ' crtn ^ reHi/cHfrtdonod -p roblcms . . 

-Jjifee-Be^e^eT — a&&®*&mq-~ £e the automatic transmission 

device 1 4 rclatirup - tir Lhe - prc - o - oftt embodiment, the clutch C3 

is located between the input shaft 2 and the sun gear SI, 

and therefore, compared to the cage wherein the clutch C3 is 



located lu-u 1 "QAampJyC between the ring gear Rl and the sun 



r 

gear S3, the burden on the clutch C3 can be decreased, and 



the clutch C3 can be made more compact. Further, because 



oxL pro ^ euro - s 



the fxiction member and oifl pfo ^ euro - servo of the clutch C3 / 

can, be made smaller, they can be Goafigurod on tk e--jarm*eir- / 

■ oi<Gi ^ft^eii?eR^e' W 3 T de i in th < a — ga dral di i iiu u L i - e ft- of the brake Bl, 

and the automatic transmission can be made more compact. 

Novo — tho abovo first through fourth embodiments , 

^ Shove. 

mm p e rjrgrfri»n>g— ke> the present invention have been described as 
"4^^i-liy crpplicflhl o t o a n automatic transmissiofi^having a 
torque converter, j out— ohouibd not limited .t o « th;r& , and any 
motion starting device may be used that transmit^the 
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torque (rotation) at^start of movement. Further, a -ceree - 
-wh^^eif^-^tT±^--ars mounted on a vehicle with an engine as a 
drive source kas been dQGO'^i-hred, but s - houl - d not Ja€ limited 
- to tfit& r any drive source may be used as a matter of course, /^r<ay^^ 
,jgrD d - thi s may be mounted on a hybrid vehicle. Further , *the 



a 

if;* / 

in a FF vehicle, but should not -fee limited to this, and can 



above- mentioned - automatic transmission is favorably use</ 



be used in a FR vehicle, a four-wheel drive vehicle, or 
vehicles with other types of drive systems. > 

Further, the reducing^planetary gear^according to the 
above first through fourth embodiments has been described as 
one that reduces rotatiorf* speed of the ring gear by fixing 
the carrier while inputting the rotation of the input shaft 
into the sun gear, but y oh e uld not 3a£ limited Jba frte CT, and 

J 

may reduce rotation speed of the ring gear by fixing the sun 
gear while inputting the rotation of the input shaft into 
the carrier. 



- Induo 1 1" ia 1 - i^jppLdi oabi l»ift y 

As described above, the automatic transmission I 

according to the present invention i - 3 - bcneficiSn. mounted on 

vehicles such as automobiles, trucks, busses, and so forth, 

and is particularly suitable for use with vehicles which „ ^r*j* 

require ^reduction in size and reduction in weightXf^Jffi 
for wauripnji 4*\ 

■ mcrantab aAirfc^feo the vehicle, and further require reduction 



,f if 
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ABSTRACT 



A planetary gear V PR and a clutch C3 for outputtinq, 
reduced rotation are co n£ig -t*ged- on one v side of a y planetary 
gear unit PU I n tho - aasial ■diroete a^ ggfr right ciide a§ - th e 

■ diagram') , and a clutch CI for connecting and disconnecting 
**tfe e~ ro£ati - o rmg>£ an input shaft 2 iryrpu£ tar a sun gear S2 and 

a clutch C2 for connecting and disconnecting 4:ho rotation oP 

a carrier CR2 are oon - f-igur - o d on 
iK*»i J*cjytd 
the other^side ( L ] pf j- *<^hm pfttre draefgenH of the^planetary 

gear unit PO # in - tho auial direc t i oft j — €t&&Mn output momber is 

r-jT **d J* catted 

— configured between said v planetary gear uniu and reducing 

4-75T ^'Vr 
s compared 

■ to - the - cqoq wherein the clutch CI or clutch C2 is ec raf igurcd 

-food f«iT*5 

between the v planetary gea^ P-R-ciml L lr u pl a netar y ge ar unit PI? , ' 

the^planetary gear and t he plu n uLary g ea^ unit can be 

configured gIqog together, and a transmitting member that 

transmits the reduced v rotation ■ bocome -s shorter. Further, 

compared to feke-^&a&e wherein ^I-ui ■ c M xngrop , 3 ? (>y the clutches Cl, 

C2, C3 are GQn - &a% -tt^ed> together on one*side of the auial - / 

diieLLiuu , the construction o£ - an oil^- lima i r er simplified. 



